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ABSTRACT
Without Standards, wars vould still be fought vith spears.
Battles and vars are von by those vho get there first vith the
most, and it's equally true that industry cannot mass-produce the
materials of var and get it to the battle first without the most
complete Standardization of all component parts that make up
modern var equipment.
An over-all Standardization Program for all the Armed
Forces is therefore desirable to limit the variety of equipment
and supplies in their supply systems; to aid in improving the
logistic support; to coordinate certain specific efforts of all
individuals in the three branches into the most economical and
beneficial operation of the Armed Forces as a vhole.
Because of its magnitude, complexity, responsibilities and
far-flung activities, an organization such as the Chilean Navy,
should find that a high incidence of Standardization, in all facets
of their operations, is of utmost importance to their efficiency,
effectiveness and success.
In this thesis a compilation of information about standardi-
zation is presented in an attempt to demonstrate the important
role of standards in a modern navy and to provide a guide for
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ISTATEMENT OF THE THESIS PURPOSES AND WHY IT IS IMPORTANT
The purposes of this thesis are to make a compilation of informa-
tion ahout Standardization, vhich will enable me to spread the
knowledge of Standardization among the Chilean Navy, to further the
study of its principles and its techniques of application toward
the establishment of A Standardization Program appropriate for the
Chilean Navy; and, if it were possible, to extend all this to the
rest of the Chilean Armed Forces toward the more preferred goal
of the establishment of One Standardization Program for All the
Armed Forces.
Standardization (in the form of Standards, Codes, Specifica-
tions, etc.) provides a reservoir of readily available information
for immediate use in connection with the economical and expeditious
solution to certain design problems; the evaluation of a product;
the purchase or acquisition of a product; the method by which an
evaluation is undertaken; or as the subject of a challenge to im-
prove the product or the technique of evaluation. A proper appli-
cation of Standardization in the Armed Forces of Chile can assist
them in the fulfillment of their duties and to achieve the most
efficient and economic Military Logistic.
Military Logistic is specifically those operations necessary to
house, to feed, to clothe, to train, and to ensure the welfare of





determining - the equipment and supplies necessary to maintain an
adequate defense. This includes purchasing, storage, distribution,
transportation, inventory management, financial control, etc. Say-
ing it another vay, Military Logistic may be referred to as the
IjR's - ensuring that the right things are in the right place at
the right time and in the right quantity, /l/
The next several years are bound to produce substantial changes
in Military Logistic. New technologies will require new concepts.
At the same time, increasing pressure will occur for more improve-
ments, primarily dictated by the economic squeeze between rising
costs and the necessity for modernizing our weapons. The Standardi-
zation efforts will play an ever increasing role in maintaining the
quality and performance of supplies and equipment which the Armed
Forces need and, at the same time, in ensuring that they procure,
stock, and issue only those minimum varieties and types of items
necessary to support the needs of the Operating Forces.
Because of its magnitude, complexity, responsibility and far-
flung activities, any organization such as the Armed Forces, find
that a high incidence of Standardization, in all facets of their
operations, is of utmost importance to their efficiency, effective-
ness and success. A substantial library of Standards, ready and
available for immediate use is of key importance to the prosecution
of a smoother mobilization.
Standardization is one of the most significant achievements
to make to secure uniformity. It is easy to appreciate that without
References are given in the Bibliography, pages 71-78.

a single identification language, few, if any, plans and efforts
for improved efficiency and econony could he successful, l.'ith the
development of a common supply language, order will replace the
current disorder in determination of requirements in relation to
inventories and operating programs; procurement; storage and issue;
disposal, and other facets of supply function. Development of
standard nomenclature and classification is also important for our
national defense.
Standardization by itself cannot improve the economic status
of anyone, but it is an acknowledged and significant factor in
improving industrial productivity. This, in turn, enhances the
purchasing power of an hour of labor, which is the essence of
improved living standards. It follows logically, therefore, that
to further Standardization in the Armed Forces and in the country
as a whole offers a significant offset to the pressures of infla-
tion being placed upon the national economy from all sides.
Standardization began to affect industrial productivity a long
time ago, beginning with Eli l-.hitney, who first suggested the
interchangeability of muskets. He manufactured a dozen on an inter-
changeability basis and took them down to the United States Congress.
He scattered the parts on the floor and said, "I could put twelve
good rifles together from these." And he did just that. /3/
Without Standards, vars would still be fought with spears.
Battles and vars are won by those who get there first with the most,
and it is equally true that industry cannot mass-produce the materials
of war and get it to the battle first without the most complete
3

Standardization of all component parts that make up modern var
equipment.
A huge amount of items- are stocked in the military supply sys-
tems to meet the logistic requirements. This indicates the possi-
bility of an excess variety.
An over-all Standardization Program for all the Armed Forces is
therefore desirable to limit the variety of equipment and supplies
in their supply systems; to aid in improving the logistic support,
to coordinate certain specific efforts of all individuals in the
three branches into the most economical and beneficial operation
of the Armed Forces as a vhole. There is scarcely a phase of defense
supply and property management vhich will not be aided and will not
benefit from one Standardization Program for All the Armed Forces.
It might be well to emphasize here that all the benefits of
standardization are not free. To realize the expected savings,
money and man-power should be invested in standardization. The ex-
perience in the United States indicates that the best way to profit
more from standardization is by means of a permanent, well organized
program. /8/
Brigadier General Donald Armstrong, USA (Ret.), President of the
U. S. Pipe and Foundry Company, proposed a formula for assessing a
nation's military potential:
Manpower, plus economic resources, plus tools, pj.us skills,
plus organization, plus morale, is equal to the national
potential, and national potential plus time is equal to
actual power. Standardization enters into the formula as
pne of the management's skills. When we examine the
countries behind the Iron Curtain, we see that day by day
we are becoming Inferior in manpower. War today is a

conflict of industrial systems. As years go on and
manpower, economic resources, and the tools of produc-
tion increase against us, vhat hope is there for our
country unless the three other factors in the equation -
our skills, our organization, and our morale - are
maintained at the highest possible level? In view of
our present numerical inferiority and our future in-
feriority in economic resources and in tools, standardi-
zation offers one of the most important skills vith
Which to meet that inferiority with hope for the future /l
/
This statement of General Armstrong's, intended for the United
States of America, applies completely to Chile if we give to the
words "behind the Iron Curtain" a more local meaning.
I firmly believe that Chile cannot afford ever to fight a war
where the nation does not make the best possible use of everything
it has.
An example worth mentioning here is the mobilization of the
United States economy as a result of the Korean War. Restrictions
on the use of materials, the employment of substitutes, and limita-
tions on a variety of products were beginning to be felt. Standards
were again being emphasized as a means of stimulating production
with the least possible disturbance of established and orderly
practices. It is now a matter of record that the United States
successfully re-armed itself in 1950-53 without dislocating the
national economy. /6/
If in the future the Chilean nation understands the problem of
standardization and visualizes what it can do for the people, not
only by saving their money but against that day when war comes, it
could be the salvation of the country in permitting Chile to fight
a war without so dissipating everything it owns that it will have




A. How did the author get acquainted vith the problem?
When the author's enrollment in the Advanced Mechanical
Engineering Curricula was finally approved by the Chilean Navy,
he was confronted with the important decision of selecting a sub-
ject for his Master's thesis. He wanted to work on something that
not only would fulfill the partial requirement for the degree but
that would also be of direct benefit to his Navy.
With this in mind, he went to talk to Professor John E.
Brock, told him what were the writer's ambitions about the thesis
and asked for his suggestions. Professor Brock agreed that it
would be valuable to write the thesis on a subject that will be
of interest and useful to the Chilean Navy.
Then he introduced the author to the broad subject of
Standardization and explained the potential benefits that could
be derived from an appropriate application of this philosophy in
the Chilean Navy. The benefits were so obvious and the savings ex-
pected so great that the subject became both interesting and appeal-
ing.
Shortly thereafter the author decided to write the thesis
on the subject of "The Role of Standards, Codes and Specifications
in A Modern Navy."
B. What were the general sources of information?
During the second intersessional period the author was
able to make a tour which permitted him to call upon the following
6

organizations which are concerned with Standards in the United
States of America:
U. S. Navy Bureau of Ships
U. S. Coast Guard
American Standards Association
American Society for Testing and Materials
American Bureau of Shipping
Society of Naval Architects and Marine Engineers
American Welding Society
American Society of Mechanical Engineers
This tour served the purposes of making personal contacts
with important people in the standardization field and to obtain
general information about the organizations visited. The writer is
very grateful for the kind cooperation received from all these
organizations and for the valuable information and publications
they provided in that opportunity.
The United States Department of Commerce Miscellaneous
Publication 230 "Standardization Activities in the United States, "/I46/
by Sherman F. Booth, August, I960, which provides a descriptive
inventory of the work of about 3f>0 American organizations involved
in Standardization activities; together with the Chapter $ of the
Bureau of Ships Standardization Manual "Using Technical Societies
for Standardization," 10 May I96I, which gives a list-of "Typical
Professional Societies and Associations" where the Bureau parti-
cipates in Standardization workj made possible the selection of
those activities which are of importance for the Chilean Navy in
connection with naval construction, operation, and maintenance,
1-See Appendix II, pg. 102.
.
The publications of the international Organization for
Standardization (ISO) "ISO Memento I96I" and "General Information
on the ISO Member Bodies," which contain general information about
the Standards Bodies of more than JjO countries which are members of
ISO, enabled the writer to select some foreign activities which are
of interest because the Chilean Navy has some units which are of
Dutch, French, English, Canadian, and United States manufacture.
Reading in the October I96I issue of "Materials Research
& Standards" the American Society for Testing and Materials
Bulletin, the writer learned about the Pan American Standards
Committee (Comiti Panamericano de Normas T^cnicas, CPANT) to which
belong as Member Bodies the Standards Body of nine countries in
the Americas, and decided that for its importance it should also
be included in the study along with ISO as international standardi-
zation activities.
In the Encyclopaedia Britanica the author found still
another important group, the Ships Classification Societies which
are international in scope and closely related to the subject of
the thesis. Then he decided to include some of the more important
of these societies keeping in mind the origin of the naval units
of Chile.
After the writer had made this estimated selection of
activities to be included in the survey, additional information from
the organizations visited on the tour and general information from
all the others was requested. In this respect the author wants to
express his thanks for the understanding and cooperation received
from most of the organizations contacted. As a means of collecting
8

information the vriter sent an inquiry to sone 30 of these organi-
zations asking for information about their standards work and vas
very pleased with the outcome of this inquiry, because he obtained
29 answers which gives 96.7$ response that anyone will consider
to be outstanding.
C. What are some of the communication problems involved?
At the time of the visit to the headquarters of the organi-
zations included in the tour, the author had barely begun to acquaint
himself with the problems and procedures of Standardization and he
was unable to formulate specific questions—answers to which would
have been of real value in the thesis work.
It was during the visit to the ASTM Headquarters that the
author first knew about the existence of The National Institute of
Technological Research and Standardization (INDITBCNOR), the Chilean
Standards Body. Before the author came to this country to study
i
Mechanical Engineering he had little knowledge about the engineering
profession or its activities outside the Navy„
Even his knowledge of policy and procedures for standardi-
zation in the Navy was vague and rather limited.
As a consequence of the author* s lack of previous know-
ledge Of the status of standardization in the Chilean Navy and in
Chile as a whole, he was restricted for the determination of it to
whatever information he could obtain by writing to the top-level
authorities of the Navy and to the Director of INDITECNOR.
The simple fact of being out of Chile for almost three
years and so far from it made the author's ambition of making his

work of direct benefit to the Chilean Navy very difficult in many
ways*. He vas not aware of the many changes, innovations, new pro-
grams, and present trends that were taking place in it, factors
desirable to give the proper orientation to the work.
One problem in obtaining information useful for planning
the establishment of a Standardization Program appropriate for the
Chilean Navy is that standardization is still an art rather than a
science.
Another factor which complicates the study and the collect-
ing of the necessary information is that there are so many different
standards organizations in the United States, that there seems to
be little standardization in standardization, and instead of gettipg
a clear-cut picture, a rather confusing and sometimes conflicting
picture of standardization in this country appears. However, a mass
of information which may someday fall into place and prove useful
to Chile is included in this study.
D. Evaluation of the information obtained.
The information obtained is not complete: It is what was
available for collection in the time available, as a result of re-
quests which were based on the author's limited knowledge of the
subject; and oh the cooperation of persons or organizations to which
requests were directed.
Most of the information about the standardization activities
is a little toward the ideal or desirable state of the matter.
It is difficult to obtain in writing more realistic informa-
tion. Vhen someone writes about the work of his organization to an
outsider, he will be more inclined to state the way he wishes the
10
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things to be, instead of the facts.
The author has not been able, do to lack of experience and
of more complete knowledge, to fully judge the accuracy of all the
information received, but he is sure it was given in good faith.
The scarce data on manpower and dollar budgets for standardi-
zation activities are rough approximations, but it is the author's
opinion that it is all that can be expected. The writer is aware
that this quantitative information is very difficult to develop and
that not only may there be a lack of objective information but also
that there may be widely varying evaluations of whatever data may
be in existence. Also, the facts are probably greatly clouded in
commercial circles because of the fact that there is no overall
uniform administration of these activities and also because of the
fact that the costs of this work are picked up by parent organiza-
tions in a variety of ways without adequate cost accounting or with-
out the cost data ever being collected in one place.
There is also some amount of information that could be con-
sidered to be of a promotional kind, but it is, in almost every case,
concerned with the publications of these organizations.
E. Areas in which information is lacking or unreliable.
Standardization can be applied to almost everything in
which it will eliminate any form of waste. In the United States
there is a standards organization for almost every field of activity,
making a total of several hundred. To this' must be added the
foreign and international activities. Even after selecting those of
importance to the Chilean Navy in connection with naval construction,
operation and maintenance, the number was still too large to be
11

handled in the available time. Only the most important ones or
those related to Mechanical Engineering will he considered in this
paper.
As a consequence of this, information is lacking in the
following fields: Electrical; Electronics; Ordnance; Chemical;
and Housekeeping, Subsistence, and Medical Supplies.
Ther|iiformation obtained about the standardization acti-
vities in the Republic of Chile and in the Chilean Navy is not enough
to do a good job in establishing the present status of them. A
considerable/ part of the initial efforts toward the improvement of
the Military Logistic System will have to be dedicated to the com-
plete and accurate establishment of this information.
One'bf the most important classes of information is the
requirements and factors to be considered for setting up and ad-
ministering af Standardization Program appropriate to the Chilean
Navy, but it seems that information of this kind is very hard to
come by. More specific data on the administrative organization, the
attendant cost and breadth of activity for such a program is strongly








Today there are thousands of documents vhich have been published
vith the designation "specification" or "standard". One could ex-
pect, very logically, that there should be a "standard" definition
of these terms. But again the picture is not as clear as one will
vant it to be; Also, it is realized that there is no generally
accepted definition of the term "standardization" itself
./9, 10, 11,
12, 19/ All this constitutes another indication that there seems
to be little standardization in standardization. Probably each
organization, that participates in the standardization work, has
its own definitions and, maybe these are not the same for all
their members. In conclusion there still appears to be great con-
fusion and discussion over these basic def initions./l3,lU, l£/
This writer wishes, however, to provide a set of definitions
that he regarded as best suited for his purposes. The following
definitions contain excerpts from a recent article written by J.
Chingas and R. Glie./l3/
Standardization - is the organized and continuous process of
establishing and implementing the policies concerning routine
operations, specifically in the area of recurring problems; select-
ing the most appropriate solutions to these problems and disseminat-
ing them by means of revisable standards and specifications; and
maintaining these standards consistent with the state of the art and
with efficient utilization of time, manpower, equipment and materials.
13

Specification - is a concise statement of the requirements for
a material, item, process, method, procedure, or service, including,
whenever possible, the exact procedure by which it can be deter-
mined that the conditions are met within the tolerances specified
in the statement.
A Standard - is a specification accepted by recognized authority
as the most practical and appropriate current solution to a recurring
problem.
Cataloging - is the process of establishing a single name,
description and identification number for each item of supply used,
purchased, stored, and issued. /67/ Cataloging is one of the major
segments in a standardization program and is important to manage a
supply system.
Simplification .- is the process of reducing the number of types
and sizes of items to a minimum consistent with the needs of an
operation. /9/
Simplification is an essential part of standardization, and is
sometimes used synonymously.
Value Engineering (or Value Analysis) - is an objective apprai-
sal of each element of design, manufacture, procurement, installa-
tion, and maintenance to achieve only necessary function and relia-
bility at minimum cost./l7/




B. Types of Standards and Specifications.
Standards can be of the following general types:
1. Sa fe ty standa ird
s
, usually called "Codes", consist of
compilations of design rules, material and product
minimum requirements, inspecting, testing, and operat-
ing procedures for the protection of life and property.
In many cases enforcement depends only upon a contrac-
tual agreement, in many others it depends upon an ina-
bility to obtain insurance protection without compliance
with the code, and in an increasing proportion of cases
it depends upon legislation which permits issuance of
a license to operate only products or installations
which comply. /l6/
2. Performance standards provide a ready-made basis for
agreement between contracting parties for their mutual
protection and satisfaction. An example is the AISC
"Code of Standard Practice for Steel Structures other
than Bridges. "/l6/
3. Dimensional standards supply an obvious need. They
are of two general types: /l6/
a. dimensions applying to a component widely used in
many products, such as "Unified and American Screw
Threads for Screws, Bolts, Mits, and other Threaded
Parts (ASA Bl.l) and
b. overall dimensions of complete products, such as
"Steel Butt Welding Fittings (ASA B16.9).
15

U. Testing standards provide a basis for assessing
compliance with contract or specification requirements,
such as the ASME "Power Test Codes". /\6/ ,
Specifications may be in the form of Materials or Products
specifications and they can be considered together, since all
materials are products, and vice versa. The term "material .specifi-
cation" is*a$ve appropriate, however, to the complete chemical
composition^ and limits for a l\% chromium - \% molybdenum steel,
while the ^erm "product specif icationl' is more appropriate for "Frogs,
Switches, and Turnouts for Coal Mine Tracks. (ASA M7.1,2)."
Materiais specifications may be of the "formulation" type which
|
requires that a certain basic raw material be mixed or combined in
prescribed proportions and under defined conditions with or without
a subsequent treatment by heating, pressure, or agitation to bring
about the desired compos it ion. /l8/
Products specifications can be of two types:
1. Design specifications may be used to specify the con-
struction of a structure, a system, a machine or an
apparatus. Sufficient detail is provided by the speci-
fications and accompanying blueprints to enable a
manufacturer, who is familiar with the terms used, to
erect or fabricate the required construction. /l8/
2. Performance specifications prescribe the functions
which must be performed by a system, a machine, an
apparatus, or a product and also the capabilities for




Standards are not made by art of magic. They have to be developed,
This takes a lot of manpower and money as material ingredients plus
knovledge, patience, dedication and diplomacy as spiritual contribu-
tions from the individuals participating in their development.
The maximum use of standards and encouragement of standardiza-
tion does not involve any danger of fostering stagnation, sloving
progress or stilling innovation. It is realized today that standards
are dynamic. They represent the general consensus on what is best
for the need at the time of their adoption. However, as soon as more
knowledge and experience are gained, those responsible for standards
must bring them up-to-date.
The only justification for the planned use of standardization
in any organization is the savings to be derived from it. This
savings must be evaluated from time to time in order to reactivate
or modify the program. In the words of one writer,
Standardization is not a goal— it is a means, an instrument,
a tool. It is good when its effect is beneficial; it is
bad when its effect is harmful. /9/
Standards are not the only answer to all the problems of indust-.
rialization. But they do benefit individual companies, industries,
and national economy by contributing by compensating for the in-
creasing costs of production resulting from higher costs of labor.
Standards are not substitutes for good engineering. The
unintelligent use of standards can be dangerous. All
concerned have a serious responsibility to know what they
contain and to use them intelligently. /h$/
17

D. Benefits and Savings.
Specif icat ions and Standards provide, or make possible:
1. Sampling, inspection, and test procedures for use in deter-
mining that requirements have been met; in addition to clear
and accurate descriptions of the technical requirements for
the material, product, or service, including design and
construction, and component parts.
2. Saving time and effort in determining needs because stan<-
dards specifications are the result of much experience,
trial, and study.
3. References to related specifications and standards, such
as marking and packing requirements, vhich by such reference
become an integral part of the requirement vhich must be met.
h» The purchase of supply items vhich will result in maximum
value being received for the funds expended.
5>. Participation by large and small suppliers on an equal
basis broadening sources of supply and assuring greater
supplier participation.
6. The simplest manner by vhich the lovest bidder is selected.
It is nearly impossible to determine vho is the lovest bid-
der When the item being bought is not supported by a com-
plete specification.
7. Utilization of regularly produced supply items to the maxi-
mum extent practicable.
1
Abstracted from reference 38
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8. Simplification of procurement procedures, better delivery
service, and reduced procurement costs.
9. Utilization of nationally known and recognized technical
industry standards.
10. A means of assuring that the product being purchased has
the characteristics and quality determined essential to




11. The elimination of unnecessary types, varieties, and sizes
of supply items, thereby reducing capital investments in
inventories and storage space requirements.
12. Low cost of maintenance and repairs because fewer parts
and supplies have to be carried in stock.
13. Engineers released from routine and recurring problems
• are free for more creative work on special problems, which
is very important in these days of technical manpower
shortages.
It should be realized that according to the thesis purpose,
some of these benefits and savings are more applicable to govern-
mental and military standardization.
Some other great benefits of standardization are largely in-
tangible. It cannot be measured in dollars the countless argument,
needless conferences, time-consuming searches in catalogs eliminated
through standardization. Standards Manuals are effective as a




The benefits for the consumer public are greater availability
of goods, more convenience in use, prompter repair or exchange
service, better quality, and, most of all, lover prices.
E. Private and voluntary standardization compared vith state-
directed and mandatory standardization.
One way of making this comparison is by contrasting procedures
in the U. S. A. vith those in the U. S. S. R.
In the U. S. A. the major part of the standardization vork is
private and voluntary.
Every company develops standards to satisfy their individual
needs. Some industries produce standards of industry-vide scope
and for industry widespread use. Also, some of the professional
and technical associations include as one of their most important
activities the issuance of standards in their field of interest.
The Federal Government Agencies and the Armed Forces develop their
ovn standards, vhich are of mandatory use for them. These govern-
ment standards are sometimes coordinated vith the non-governmental
ones.
VJhen the need for fully coordinated standards is established,
the procedures of the American Standards Association, the national
clearinghouse and co-ordinating agency for voluntary standards,
are used to approve standards as American Standards, provided they
are accepted by a consensus of all national groups substantially
concerned with their scope and provisions.
Abstracted from reference hZ
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The American Standards Association (ASA) is a neutral, non-
profit institution of governmental, industrial, engineering, con-
sumer, and public agency membership operating in the public interest;
financed by industrial, professional and public organizations. ASA
maintains a reputation of being free of any partisan interest, be
it of a techn|cal, commercial, or political nature.
if
All American Standards are voluntary, arrived $t by a common
consent, and are available for voluntary use. However, American
Standards are sometimes adopted by a governmental agency or other
organizations for mandatory applications, especially when public
safety and health are involved.
The ASA has provisions for granting the use of a certification
mark indicating conformity with American Standards under the U. S.
Trademark Laws. This mark cannot be registered until it has been
put into use, but so far no requests for its application have been
received.
The opposite is found in the U. S. S. R. where the work in
standardization matters is considered a government affair.
The central standardization body in U. S. S. R. is the
Committee on Standards, Measurements, and Measuring Instruments of
the Council of Ministers of the U. S. S. R., which is completely
financed by the State.
The Committee has representatives attached to the. Council of
Ministers of all the federated Republics.
Abstracted from reference h2
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The Committee examines and approves the State Standards. But
for certain classes of products of special importance the draft
State Standards, after being studied by the Committee, are submitted
to the Council of Ministers of the U. S. S. R. for ratification.
The decisions of the Committee are made operative by decrees
of the Committee President.
The vork done in the U. S. S. R. in the field of standardization
is inextricably tied in with the essential objectives of the national
economy as a vhole.
State Standards are the only form of standards which exist in
the U. S. S. R. They are considered, once adopted, as obligatory
throughout all the territory of the U. S. S. R. , and applicable
by all organizations and enterprises. The non-application of
State Standards entails direct material responsibility. Systematic
non-application is punishable by law.
In the U. S. S. R., the supply of technical or industrial
products and of goods destined for national consumption is sub-
jected to obligatory marking indicating conformity with State
Standards specifications, technical specifications or agreements.
The supplier is obliged to guarantee the good quality of the pro-
ducts furnished during the time-limit set forth in the standard.
Any supplier delivering non-marked merchandise, in violation of
State Standards Specifications, is liable to fine.
After the presentation of these drastically opposed systems,
the question of which one is better could be raised. This writer
feels that this is a crucial subject, but an examination of this
question is a diversion from the actual purpose of the thesis;




STANDARDIZATION AT THE NATIONAL LEVEL
A. Historic background.
The need and usefulness of creating an effective national
standardization is as old as the world itself.
Hammurabi, King of Babylonia, laid down some pretty stiff
specifications when he drafted the first building code in
history. And Hammurabi minced no vords about it. Here's
vhat he said: 'The builder of a substandard house that
falls and kills the householder shall be slain.* That vas
h,000 years ago. /20/
The construction of Pekin's severs, with building materials of
uniform dimensions is another old example of the application of
standardization. In the military field standards are as old as
history. The might of the Romans rested largely on the standard
formation of their legions and on the standard Roman svord and
shield.
(
The manufacture of guns, ammunition, and their repair parts
essential for an army in the battle field, has shown, in many wars,
the importance of the interchangeability of military equipment.
In modern mechanized warfare, standardization has become one
of the most formidable tasks of the Armed Forces.
B. Importance.
One approach to place the proper value on the benefits of a
strong national standardization movement is to consider its rela-




With the family and its standard of living rising so rapidly,
in which "mass production for mass consumption" concept makes
this possible, obviously standardization is fundamental.
The manufacturers successfully turn out their products in
large numbers at low cost through standardization of the materials
selected, tools used, tests applied, and even some construction
features affecting installation and operation.
Success in business is irrefutably connected to effective
standardization. Apart from the obvious benefits of a "mass pro-
duction for a mass consumption" philosophy, there are many advantages
to be gained from such standardization efforts as drafting standards,
which saves millions of dollars otherwise wasted in drafting errors
or in training of personnel; or safety standards which have reduced
very impressively, the rates of industrial accidents.
Communities and regulatory agencies appreciate the benefits
from the standardization of requirements for motor vehicles inspec-
tion, traffic signals, and fire hose couplings, which^as the result
of fitting the fire engines from all nearby communities, permit
mutual assistance in cases of severe emergency.
International affairs are also affected by standardization. A
more effective international standardization movement will increase
the opportunities for foreign trade, making possible that equipment
manufactured in one country could be used in another* In fact,
differences in national standards can be a stronger trade barrier
than import quotas, currency restrictions or high customs tariffs.
2\x

There is an old Spanish adage vhich says "...People really knov
the value of vhat they have vhen they have lost it..."
Imagine if there were no standards in the vorldl /36/
How would everybody live and work?
Imagine each railroad had their own track gauge instead of a
standard gauge!
Imagine no standards were used in the manufacture of automo-
bilest
Imagine there were no standard grades of gasoline
I
Imagine the traffic lights were different in each city and in
each statel
Imagine there were no standards specificationsl How would
purchases be made?
Mr. E. J. Boersig /36/ defined it nicely in a recent talk
when he said
Standardization shouldn't be regarded as something unpleasant,
complicated - or as an arbitrary rule that somebody made
just to hamstring us. On the contrary, standards were born
of necessity to eliminate confusion.
•
C. Present Status
Many people in the design professions and in business agree
that it makes sense to develop better national standards for di-
mensions and definitions, for testing and performance, and for
safety. Almost everybody agrees that those standards are impor-
tant; that they save money; that they protect life and property;
and that many more of them are needed.
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But not everyone does enough about it to produce the national
standards that are necessary for the growing economy of the present
tines. Many of the standards presently in use were produced only
after confusion and waste in a particular field made their develop-
ment absolutely necessary.
Many necessary national standards have never been written.
The slow progress in standards work, has in effect reduced many
of the benefits of a more productive modern industry.
It is even worse, that in the rush for progress the importance
of standards as a civilizing and enriching force in society has
often been disregarded.
In past centuries, men had time to develop standards the hard
way—through usage and experience, trial and error, over a pro-
longed period of time. In the present times, men have to operate
faster. The need for new standards is increasing at the same
breath-taking speed as the racing industrial technology. Men
simply cannot afford to live without the standards they need. Men
cannot, any longer, afford to do things in wasteful and costly
ways.
There still are some nations, which are either starting their
industrialization or are half way through and that know and apply
little organized standardization. Even there are some new nations
not industrialized at all, which are not fully aware *of the use of
standards in an organized manner.
In many places lethargy and personal interest prevent doing




There still exists the belief that standards slov progress.
This exists despite decades of evidence in the economy of many
nations to prove the contrary.
There still are sone people vho believe they can obtain and
keep a favopable position in the markets by producing a special
design which has no other advantage than it being different.
There stjll are some industries that prefer to limit their
standards work to their ovn association, and scarcely participate
si
^_




All the familiar and often repeated reasons for developing and
using national standards are still valid today.
The most advanced nations should collaborate with the develop-
ing nations and help them to achieve full industrialization and to
employ organized standardization. This will certainly lead to
friendliness and understanding in the world.
It can still be found, in many countries, without looking
too hard, waste and inefficiency that good standards could easily
avoid.
There are some countries where they should realize that having
a national standard is not itself enough. To obtain maximum
benefits from a national standard, it must have full* acceptance
and widespread use.
Even in many of the more industrialized countries, a great
need for more, faster and better standardization lies in writing
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standards for the new industries and technologies. This calls for
a new approach to the development of standards--an approach in
vhich they should write standards in advance of need, instead of
waiting, as they do now, until someone yells for help.
If the nations of the world are going to develop true efficiency
in the period of change and growth ahead, if they are to keep
from wearing' themselves to a frazzle in a crowded country, then
they have to make things fit. Repairs parts must be interchange-
able, simple, and accessible. Words must mean the same thing to
all their people. Anywhere and everywhere in each country, sym-
bols must have the same significance in blue prints and in pur-
chase orders. They must work some organized means to achieve
the harmoniQus integration of human activities.
One thing; they have to learn, is that national standardiza-
tion is now a function and responsibility of top management. They
should know that standards have become a key element in management
control, in planning, and in coordination and integration of the
activities of an organization. They should know that in order to
be effective, standards as a planning and control device must be
built into the structure of the organization.
28





For a long period of tine nations remained isolated one from
the others, with the rare exceptions of a few maritime countries,
vhich kept sporadic contacts vith neighboring nations.
Wars and the conquest of a nation by the victorious one, vere
the only cultural interchange. Industrial interchanges vere non-
existent. This isolation vas in part produced by the differences
in races and. ways of living.
The advent of civilization, vhich created new economical needs,
increased these cultural and economic: interchanges.
In different epochs of history, like the Middle Ages and the
Renaissance, etc., it is possible to find signs of standardization
that did outgrow the frontiers of a single nation.
Customs' restrictions and never ending wars did paralyze, for
quite some time, all the efforts to facilitate international
interchanges.
At the end of the Nineteenth Century, in Europe, as a conse-
quence of the fast development of industrialization, the idea of
establishing some common agreements on basic matters, vas born,




In Paris, in the year 1863, international agreements vere
initiated to inprove the postal relations. Later, on the basis of
these agreements, in 1875 the Universal Postal Union vas forned.
Also in the year 1875 and again in Paris, the Metric Convention
was signed cheating an organization dedicated to the establishment
A
of basic standards. This organization was named the Bureau of
Weights and Measures.
Around the year 1880, the railroad people with the purpose of
adopting some fundamental standards, like the track gauge and
transportation rules, formed an international organization. The
International Association for Testing Materials was organized in
the year 1895 to develop uniform testing methods.
9
For carrying out the electrotechnical standardization, in
St. Louis in 190li, the International Electrotechnical Commission
was formed.
In Washington, in 1926, to coordinate the exchange of informa-
tion among the national standards bodies, the International
Federation of the National Standardizing Association vras founded.
The important work of this organization was interrupted by World
War II.
During the war, to carry on the work load of the International
Federation, the allies did set up a temporary organization in 191*3,
which was called the United Nations Standards Coordinating Committee
and vras assigned a series of emergency projects.
After the war, the United States suggested to transform this
Committee into an International organization. As a result of
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this American initiative, in 19U6, the International Organization
for Standardization vas established, to which belong as members the
standards body of an always increasing number of countries.
B. Basic Facts.
According to the Bible, when God wanted to punish man for his
vanity in building the tower of Babel, he did it by making each
man speak a different language. The confusion resulting from this,
forced them to abandon what was, if the Bible is literally inter-
preted, one of the biggest engineering project of all times.
" The formulating of international standards covering all modern
technology Is, like the legendary tower of Babel, a formidable
s
engineering undertaking. It, too, is complicated by language
barrier, and also by differences in customs, local requirements,
and points of view.
With the development of modern systems of communication and
transportation, distances translated to time have been greatly
reduced, and the relations between various regions of the world
so markedly increased, that every country is affected by events
abroad to such an extent that no longer can their view points be
restricted to their own nation. They must also take into considera-
tion the international picture. The two world wars had confirmed
this principle, which is fully applicable in the present times.
Because international standardization promotes the assurance
of quality, performance, and safety, as well as economy, it con-
tributes to international economic interchanges in trade and also
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in foreign investment. Since technology follovs the investment
they are advantageous to both the originating and the recipient
country.
If the national standard needs to give a vider selection and
more flexibility than the company standard, likevise the international
standard has to be frequently designed to provide a framevork
vithin which the different national standards can be built in more
detail, but complying with the essential international agreements.
The concept of international standards is now extensively
accepted. The scope and rate of developing agreements on inter-
national standards have increased tremendously. These facts show
that any country, or any individual industry of any country, that
stays behind in this kind of work will be taking a considerable
risk . '
C. Importance.
The importance of standardization at the international level can
be highlighted by the following benefits for the consumer, the
producer, and the general public when sound and dynamic international
standards are developed:
1. International standards, as well as national standards,
make it easier for consumers to do business with producers.
2. In the process of developing these standards the partici-
pating nations, also develop a much better understanding
of the world markets.
3. The quality of the national standards is improved by the




To emphasize the importance of this work, consider the signi-
ficance that in order to have a reference temperature for industrial
measurements, all the people of the earth have agreed to adopt 68 F
as the standard temperature. Consider also the value that the same
graphic symbol means a resistor— in Chile and Germany, in the U. S. A,
and in England.
Standardization is the common denominator to the solution of
military problems that today are facing the nations of the Free
World, Standards are essential for the efficient and effective
operation of any modern military force. When the various nations
in a military alliance organize their common defense, standardi-
zation has a tremendous influence especially if they vant the
most economical use of their combined efforts and natural resources.
For allied countries the minimum objective of their military
standardization is to be sure that their equipment will be inter-
changeable in the field. The ideal objective vould be that their
military equipment were manufactured from the same specifications
and drawings.
To realize the truth of the previous paragraphs consider that
the Director of the British Standards Institution has stated his
belief that World War II was prolonged unnecessarily by six months
to one year because the Allies had neglected, in times of peace, to




The present status of the international standardization is
better stated by giving, a summary of the principal organizations
that develop the international standards.
There are two international standards organizations of primary
interest to industry and engineering. They are:
The International Organization for Standardization (ISO)
The International Electrotechnical Commission (IEC)
ISO vas formed in I9I16 to replace two predecessor organizations
that had functioned before li'orld Kar II. ISO is concerned with
industrial and engineering standards other than electrical.
IEC was formed in St. Louis in 190li and has been active, except
for the world war periods, since that time in the electrical and
related fields.
In I9J47, IEC became affiliated with ISO as the electrical division
of ISO, while maintaining its technical and financial autonomy.
ISO as a non-governmental organization has been accorded con-
sultative status by the Economic and Social Council of the
United Nations.
The members of ISO are the national standards organizations of
countries desiring to participate. As of May, 1961 there are
forty-four members.
The members of IEC are a national committee specially organi-
zed for the purpose of participation in IEC work. As of 19£8
there are thirty-three members.
^Abstracted from reference 25>.
?More detailed information in Appendix II, pg. 328.
3fIore detailed information in Appendix II, pg. 336.
3h

Both organizations are supported financially through dues paid
by their members.
In their respective fields, both ISO aid IEC have similar objec-
tives. Most important among them are:
1. To facilitate the exchange of goods and services through
the development of internationally accepted standards.
2. To provide the machinery for the development of such inter-
national standards.
3. To coordinate the national standards of its members.
U. To issue standards recommendations for voluntary acceptance
by members.
5>. To provide for exchange of information among members con-
cerning international standards work.
6. To cooperate with other international organizations con-
cerned with related problems.
Another organization of great importance for the Americas is
the Pan American Standards Committee (CPANT) which was formed in
19li7 for
r
...the realization of the necessary regional standardiza-
tion work having great importance for inter-American trade
as well as for facilitating and fostering of the industrial
development of each American State. /33/
The CPANT is a non-governmental organization, financially
supported through dues paid by the members.
The members of CPANT are the national standards organizations
of countries in the Americas desiring to participate. As of 1962
there are nine members,
^More information is given in Appendix II, pg. 3iil«
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Many other organizations contribute to the international
standardizing vork. Here vill be listed just a few of then:
1. United Nations (UN). The following branches participate:
a. International Labor Organization (ILO)
i
b. Food and Agriculture Organization (FAO)
c. United Nations Educational, Scientific, and Cultural
Organization (UNESCO)
d. International Civil Aviation Organization (ICAO)
2. Economic Commission for Asia and the Far East (ECAFE)
3. The Universal Postal Union (UPU)
h. International Union of Railways (IUR)
E. Two Different Unit Systems.
One of the biggest problems that faces international standardi-
zation is the existence of two different systems of units in the
vrorld, the intransigent opposition of some countries to the
adoption of a universal and unique system, and the scanty hopes
for its ultimate solution.
This writer, realizing the many Implications and complications
of this fundamental problem, will only enunciate some of the
negative effects of it, as follows:
1. International trade is tremendously limited
2. Conversions from one system to the other are sources of
errors, unnecessary inefficiency imposed on engineers
and scientists and a considerable waste of manpower.
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3. The repairs of equipment and machinery of foreign manu-
facture is very difficult, because spare parts are very
hard to obtain, the threads of screvs and other threaded
parts are non-interchangeable with the ones manufactured
locally, and fits and clearances in common national
practice are incompatible with the originals.
U. All means of transportation—rail, road, air, and water
—
anywhere in the world cannot be made more efficient,
because some material handling equipment like pallets and
shipping containers constructed of dimensions based in
the two systems are not standard and will not fit in all
the, various transportation vehicles, causing expensive re-
loadings and difficult handling.
F. Future.
In the present there are a number of countries which are less
developed industrially. To develop efficiently, all these count-
ries need industrial standards, embracing everything from genera-
tion of power to nuts and bolts.
They have three approaches to get these standards:
1. To write their own standards, that could easily turn out
different from other nations' standards
2. To adopt the standards of more industrialized countries
3. To adopt International standards
A more complete library of international standards will solve
the problem, for them, of selecting the standards of various other
nations, and save a large amount of technical manpower that they
37

can devote to other important progress efforts. Vhen these never
developing countries vill reach a certain degree of national
standardization they will look forward to participation in inter-
national standards vorks and their contributions vill become very
valuable.
It is necessary, in the very near future, to effect inter-
national agreements on the basic standards practices before it is
too late. This points up the special importance of developing
standards for the never industries like nuclear energy and aero-
space, before separate practices are established in the different
countries.
The nations participating in these vorks have realized that
it is possible to reach international agreements on standards.
The fact that some countries, among them Argentina and Uruguay,
did change twenty years ago from left-hand to right-hand rule of
road, shows that adjustments and reconciliations can take place,
especially vhen the users' " interests are involved.
In the future, vorld markets vill become of vital importance
to every industrial country, and international economic inter-
changes could be the key for a lasting peace.
All these facts point out the reasons to hope for a continu-




STANDARDIZATION IN THE UNITED STATES OF AMERICA
A. Evolution
When this country vas still a colony its needs vere relatively
simple and the tools and construction materials of local manufac-
ture were enough to satisfy them. With its development and increased
population the needs of the people and factories became more compli-
cated. The construction of buildings and bridges, and the manu-
facture of machinery and products of all kinds required stronger
metals and alloys; and nev processes and methods of fabrication.
More importance vas given to the quality and performance of pro-
ducts and materials. Also, trade vas established vith the rest
of the vorld to fulfill special needs for products and rav materials.
The United States Constitution in Article I, Section 8,
stipulates that all duties, imposts, and excises shall be uniform
throughout the country; and that Congress, rather than the in-
dividual states, shall coin money, regulate the value thereof, and
fix the standard weights and measurements. /23/
This country vould not be the poverful nation that it is
today if each of the states had developed independent monetary
systems, standards of weights and measurements, and rates of
customs duties.
During the early part of World War I it vas realized that a
greater attention should be given to standardization. As a
result of this the military agencies and many civilian establish-
ments began to give more emphasis to it. Also, the few existing
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professional societies, in that tine, started giving importance
to the subject. Other societies and trade associations came into
existence and began to undertake standardization in their fields
of science and technology, or in a particular line of commodities.
Years ago, each Bureau of the Navy and each major Corps of
the Army had Its own set of specifications. Each agency vas con-
cerned only with the standardization of items of direct interest
to it and each agency had its ovn index of specifications. Hovever,
there were a great many items that were common to more than one
agency. This procedure was changed some few years ago when the
Army, Navy, ajid Air Force were placed under the newly formed
Department q£ Defense. This action provided a higher authority
over the Armed Forces and it has resulted in a higher degree of
unification of specifications and standards among the military ser-
vices.
It is interesting to observe the mutual effects of Wars on
standardization.
The first great impetus to national standardization came
during World War I.
The second great spurt in the development of national stan-
dards occurred during World War II, and in the years immediately
following it.
In 19!? 1 j during the Korean War, the standards movement re-
ceived another great boost when the Federal Government revised its
policy toward industry standards, and agreed to base Federal and
Military standards, wherever possible, on recognized industry and
technical society standards.

The decisive factor that led the United States to military
victory in,World Wars I and II vas its industrial production. Many
elements vent to make up that production, but standardization vas
certainly |t| dominant characteristic, /hi/
The high living standard and the many material blessings that
t
*> •
the American people enjoy today vere made possible by many factors,
ranging frojn the lucky protection of tvo wide oceans to the good
fortune of having settled a continent with fertile grounds, soil
rich in coat, iron, and oil; and abundant water for power. But the
* l
industrial revolution of mass-production was the main factor.
The standards movement in the United States became one of Its
outstanding characteristics and more than in any other country in
the world, its industry is noted for its high degree of standardi-
zation, its Jnterchangeability of parts, its simplified procedures,
with all th$Kfconomic benefits that are derived from them.
In the present the voluntary standardization movement in the
United States is large and complicated. Hundreds of professional
and trade organizations participate in the development of engineer-
ing and industrial standards. Thousands of individuals are directly
concerned with the development and application of standards. And
every American somehow benefits from the standards that have made
their mass-production economy possible.
However, there is greater significance in standards than
an abundance of mass-produced consumer goods* Standards




The U. '. S. Federal Government is the world's largest buyer of
materials, equipment and supplies, vith annual peace-time purchase
in the billions of dollars . To insure that items purchased by
the Government are suited for intended uses, and to obtain maximum
value for every dollar expended, requirements are expressed by the
use of specifications and standards.
Thus, for its purposes in striving to maintain or achieve
technologic supremacy among nations, the Federal Government has a
very important stake in standardization. In the total operation
of all Government Departments, nothing is more important to it.
Accordingly, the Federal Government is a very large contributor
to the national standardization picture. Even so, there are
comparatively few Federal Government standards that are mandatory
by force of law. And for the most part, these are standards which
affect health or welfare and are desired by the people.
The large bulk of Federal standards are principally matters
which affect only the operations of the Federal Government itself,
its housekeeping and its defense program. Of these standards
there are many thousands. The standards that limit Government
purchasing to particular types, grades and qualities are known as
Federal Specifications.
Contains excerpts from references 38 and I18
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The General Service Administration (GSA) has the responsi-
bility for the administration of the Federal Standardization
Program.
Federal specifications and standards are developed through
the cooperation of the Federal agencies and representative segments
of industry. Where a particular Federal agency has specialized
technical competence, and available facilities, GSA assigns the
development of specific projects to that agency. GSA is, however,
responsible for the final acceptance and publication of the speci-
fications and standards. This method assures the Government that
specifications and standards reflect the best technical knovledge
available.
For the more specialized requirements of the Armed Forces
there are Military specifications and standards.
The Assistant Secretary of Defense (Installations and Logistics)
has the responsibility for the administration of the Defense
Standardization Program.--5
The military departments are assigned responsibility for
portions of the program consistent with departmental capacity and
supply interest, vith due regard to departmental mission.
Military specifications and standards are prepared jointly, at
present, by the Army, Navy and Air Force under the cognizance of
the Department of Defense.
General information about GSA is given in Appendix II, Pg. 111.




Military standards and specifications nunber in the thousands
and there is unceasing attention to the continued development of
newer ones as well as the revision of outmoded ones.
Federal specifications usually cover items of interest to
non-military departments as well as the Armed Forces. A military
specification may. eventually be processed into a Federal specifi-
cation when the need arises for overall application of an item.
Nationally recognized industry and technical society standards
are used to the maximum extent practicable in the development and
design of material and in the preparation of military and Federal
standards and specifications.
One of the largest standardization activities in the Govern-
ment is the preparation of the Federal Catalog System which pro-
vides the basis upon which an orderly supply system can be opera-
ted and maintained. This system establishes a single name, des-
cription, and Federal Stock Number for each item of supply used,
purchased, stored, and issued by Government agencies. This work
is being done by both the civilian and military agencies, coopera-
ting as necessary to prevent duplication.
The United States Congress has delegated the responsibility
for the maintenance of the standard weights and measurements to
the National Bureau of Standards (NBS) which is a part of the
U. S. Department of Commerce.




The National Bureau of Standards' vork is purely in the fields




time, volume, temperature, light, color, electrical energy, radio-
activity, £-ray intensity, viscosity, sound, radio propagation or
the limitless fields of science for vhich standards of physical
A.
measurements are necessary.
Since the Government is by far the largest buyer and consumer,
its standards, specifications and other requirements greatly assist
TO.
in causing manufacturers to raise their sights and to produce goods
about vhich there is a greater assurance of better quality.
C. Nongovernmental Standardization ->
The national technical societies of the United States of
America ape the very backbone of its standardization achievements.
In this country, there is a standardization society for almost
every videly knovn product area, such as paper, metals, plastics,
electrical equipment, etc. These completely autonomous societies
operate from dues paid by their members and vithout Government
financial support and interference. The membership of a society
usually is formed by persons vhose daily activities are concerned
vith the product area covered by the society, and of representa-
tives tif firms or government officials doing business in that
commodity area. They also attract students, young technologists,
and others who seek to enhance their professional stature by being
abreast of and a part of the standardization vork in the area of
their interest. Meetings are held regularly and the subjects for
^Abstracted from reference 1*6
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proposed standards are accepted for assignment to the committees for
their consideration. Within a committee there is a free and thorough
exchange of ideas; experiences, data, and other information vhich
is educational and broadening to the participants.
Standardization activities of the members of the technical
societies is carried on an extracurricular basis. Each of the
persons in a society vho contributes to the development of standards
is usually a scientist, a profess ional^ or technician vho is other-
vise employed full time. His contributions are frequently made
at the expense of his leisure. Accordingly, under this voluntary
system, standards development and production are not as great or
speedy as one might hope.
However, the overall effort is represented by over 35>0
organizations vhich undertake standardization in nearly as many
commodity areas. The resultant effect is a steady flov of re-
vised and newly created standards. Manufacturing and marketing is
reduced to standard expressions, values, ratings, etc., such that
make competitive products more easily compared and evaluated.
D. National Standardization and the American Standards Association"
The American Standards Association has been, and will continue
to be, an effective tool in the field of national standardization
in the United States of America. Also, it has a very important role
in the field of national defense.
The work of the American Standards Association is a fine
example of American industrial democracy in action in consolidating
"Abstracted from reference 9»
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the efforts of the many groups that participate, in this country,
in the national standardization vork.
The American Standards Association (ASA) ' vas founded in 1918
by five great engineering societies. They were soon joined by
three departments of the Federal Government interested in doing
something about standards. Later, the membership vas broadened
to include all nationally recognized technical societies, profes-
sional and trade associations having an interest in standards.
Today, ASA works
—
To simplify development of engineering, commercial, con-
sumer, and safety standards.
To eliminate duplication, overlapping, and variations of
standards activities among other bodies in the country.
To weld conflicting standards into a single, generally
accepted standard, designated "American Standard."
To promote knowledge and use of standards.
To serve as a national clearinghouse for information on
all standards in this country and abroad.
ASA is not a trade association, nor a technical society, and it
is not a standard-making body. It is a service organization—
a
federation of such organizations and societies. It functions as
the machinery through the use of which standards or ideas for
standards may be co-ordinated.
Naturally, ASA does not compete with its members, and it does
not duplicate their projects. It is the organization vhich they
"fylore information about ASA is given in Appendix II, Pg. I96.
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have developed to co-ordinate and channel this phase of their vork,
as veil as the vork vhich other organizations may bring to ASA for
co-ordination.
As of January 1, l°6l, ASA comprised 123 nationally knovn
trade associations, professional societies and consumer organizations.
The key ground in this federation' is made up of 6k Member-Bodies
vhich include the American Institute of Electrical Engineers (AIEE),
the American Iron and Steel Institute (AISI), the American Society
of Civil Engineers (ASCE), the American Society for Testing and
Materials (ASTM), the Institute of Radio Engineers (IRE), the
National Association of Purchasing Agents (NAPA), the Society of
Automotive Engineers (SAE). These Member-Bodies, as they are knovn,
authorize and are responsible for all aspects of ASA activity. They
are the trustees of a national institution and are responsible for
the protection and maintenance of its integrity and ethical stand-
ing.
In addition, ASA has over 2,200 company members. These
companies, through their dues, supply most of the vorking funds of
ASA. Most of them belong to one or more of the trade associations
or technical societies vhich are themselves members of ASA. These
companies cut across all groups, interests, and industries in the
nation.
ASA is an instrument of the free enterprise system. About
5,000 executives and technical experts are nov serving on committees
vhich are developing American Standards under the clearinghouse
machinery of ASA. They are giving millions of dollars vorth of
time to the cause of standardization.
Ii8

Operating in the public interest and using procedures tried
and tested over a l*2-year period, ASA provides the machinery through
vhich those vho are concerned may initiate and develop standards.
The Association agrees to a nev project only when one or more groups
request it, and when there is enough support to warrant such an
undertaking.
As of November 1, I960, there were 1,°£8 approved American
Standards, many of which have been through a number of revisions
since their original approval. A6/
The relation of the American Standards to other standards in
the United States is shown in Chart VI-1.
a
E. The American Society for Testing and Materials
The evolution of materials, to serve man's needs in time of
peace or war, is responsible in no small part for the evolution of
the human race itself. Man's ways of living have been affected
tremendously by the utensils, machinery, and weapons he has invented
and used. All these tools, to a great extent, were made possible
because of the availability of appropriate materials or the suc-
cessful research and developments of the needed materials.
In the United States of America one of the largest contribu-
tors to the search for materials and for the means to evaluate
their capabilities has been and will continue to be the "American
Society for Testing and Materials;' ASTM.
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NOTES: ARROWS POINTING UPWARD INDICATE FLOW OP STANDARDS DEVELOPED Br
GOVERNMENT OR NONGOVERNMENTAL AGENCIES THROUGH THE NATIONAL
CLEARINGHOUSE FOR ACCEPTANCE BrALL GROUPS CONCERNED AND FOR •
APPROVAL AS AMERICAN STANDARD.
AFTER 30 rEARS OF JOINT OPERATION OPASA WITH INDUSTRr, TEN GOVERNMENT
DEPARTMENTS AND AGENCIES WITHDREW FROM MEMBERSHIP IN 1949, AT THE TIME
OF STATE INCORPORATION OF ASA . TECHNICAL COOPERATION CONTINUED NO
CHANGE IN ASA MEMBERSHIP STRUCTURE TOOK PLACE ANO GOVERNMENTAGENOES
MAY AGAIN HAVE MEMBERSHIP WHENEVER THEIR POLICIES PERMIT.
ARROWS POINTING DOWNWARD INDICATE FLOW OF POLICIES, PRACTICES, DATA,
EXPERIENCES OF GOVERNMENTAL AND NONGOVERNMENTAL AGENCIES FOR
CORRELATION THROUGH SECTIONAL COMMITTEES OR CONFERENCES ORGANIZED
BV A SA FOR THE DEVELOPMENT OF STANDARDS Br ALL GROUPS
SUBSTANTIALLr CONCERNED.
ASA FINANCED Br INDUSTRr, BUSINESS, PROFESSIONAL AND PUBLIC INTEREST







In a survey conducted by ASA in 195>9 , among a number of
American companies, it was shovn tbat more of these companies vere
members of ASTM tban of arty otber organization involved in standards
vork and activities. /8/
"About hOO ASTM specifications have been adopted as American
Standards". /?/
The entire defense establishment uses 30,000 military
specifications, standards, and handbooks...many of these
military documents are the same as or comparable to
those of ASTM, and there is hardly a document in the en-
tire group of 30,000 vhich does not either directly or
indirectly refer to one or more ASTM standards. ..In a
great many of our fully coordinated Federal Test Method
Standards, the methods contained therein are quoted
directly from ASTM or refer to an ASTM standard with-
out reprinting it. /6lt/
10
The American Society for Testing and Materials is a non-
profit, national educational, scientific, and technical society.
The ASTM purpose is the promotion of the knowledge of the materials
and the standardization of specifications and the methods of test-
ing.
The research is effected through investigations by committees
and by individuals and company members of the Society, and by joint
research projects vith other organizations, the results of which
are presented as reports and technical papers at Society meetings,
and subsequently published. ASTM committees now have more than
100 research projects under way.
The development of standards is carried out by more than 8£
technical committees, each of which functions in a prescribed
Excerpted from reference 6£
$1

field and under definite regulations to ensure adequate representa-
tion of producers, consumers, and general interests. Acceptance of
proposed standards for publications and their adoption are by action
of the Society upon recommendation of the committees. Over 2900
standards specification and methods of tests have been formulated.
From a nucleus of 70 in I898 the membership of the Society
has grown to more than 10,|?00 individuals and organizations in all
parts of the United States, Onada, South American countries, and
many other foreign countries. In addition, about 6,000 more in-
dividuals represent company members as technical experts on com-
mittees. Every major industry is represented.
In the United States there are many technical and military
projects in the field of nuclear energy, space technology and
others, which are awaiting the development of new and better
materials to reach the last experimental stage prior to their full
utilization. It is becoming evident that some of these new materials
will be very different from the materials employed in the past and
being used in the present.
These new materials will need new specifications and test
methods to determine their properties and to evaluate their per-
formance.
ASTM has developed these standards in the past and because it
has the organization, the standardization procedures,* and the ex-
perience and knowledge of its members, it should be able to meet
this challenge in the present and in the future. /Gh./
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F. Participation in International Standardization
Two of the most important organizations in the field of inter-
national standards were formed principally due to American initia-
tive and their realization for the needs of co-ordinating standards
among nations. These tvo organizations vere the International
Electrotechnical Commission (IEC) and the International Organization
for Standardization (ISO).
The United States is making significant contributions to the
initiation of the activities of the Pan American Standards Committee
(CPANT)
American interest in the vork of these three organizations
are represented through ASA, vhich accredits U. S. delegates to
the technical meetings. As in national standards vork, the
technical vork of developing international standards is carried on
by representatives of the interested industries, the engineering
profession, and other national groups including the Federal Govern-
ment. ASA performs important administrative functions. The member-
ship fees of the United States in ISO, IEC and CPANT are paid by
ASA from its regular income.
ASA makes information on foreign standardization vork available
to American industry, and, as an aid to foreign trade, it promotes
a knovledge of American Standards in foreign countries.
The U. S. Federal Government has made important contributions
£n the field of international military standardization vith its
allies. The major part of the vork is done under the auspices of
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the Anerican-British-Canadian (ABC) Agreements and the North Atlantic
Treaty Organization (NATO). The results of these efforts has in-
creased the military security of the Free World.
G. Problem Areas and Needs for the Future
This author, vishes to list here a few problem areas that he
feels warrant careful study and need prompt action to avoid in-
creasing difficulties in the future for the United States. Because
of their implications and peculiarities they do not render conclu-
sions directly applicable to the thesis purposes, therefore they
will be only enumerated.
1. Why so many differnt standards organizations? /62/
In the United States there are so many different organiza-
tions which develop standards as a part of their overall programs,
or which participate in the standards work of other organizations,
that it is very difficult to understand the total picture of stan-
dardization in this country. This fact puzzles foreign observers,
because in many other countries all the standardization work is
handled by a few if not a single organization, which represents and
coordinates the efforts of all interested parties. Even, this fact
confuses people in the United States who are engaged exclusively in
standards work.
This confusion seems to indicate duplication of efforts and
lack of more cooperative coordination, which substantially diminishes
the effectiveness of the standards movement.
The solution seems to be in a national policy among the parti-
cipating organizations to eliminate all kinds of duplication of
1
efforts and to promote, to the maximum extent possible, a coordination
of the vork on a national level through the ASA procedures .
An organization that can do a lot in setting up this policy and
help in implementing it by obtaining the top-management support
throughout the United States is the Standards Engineers Society, SES.
Because this is in line with the objects of this Society:
...To provide means by which standards engineers and others
interested in standardization may, in meetings, publications
of the Society, and in other media, discuss the principles,
techniques, effects, and other professional aspects of
standard izat ion.
To further standardization as a means of enhancing general
welfare.
To promote knowledge and use of approved standards issued
by regularly constituted standardizing bodies, .. ./63/
And also because standards engineers , as the soldiers of the
standards movement in the United States, are one of the basic
human elements for its success .
2. In the United States, standardization activities have
some legal implications with antitrust laws. /5>li,£5>/
3. When in 191*8, ASA was incorporated under the laws of the
state of New York, the Government Department and Agencies were re-
quired to withdraw from membership for technical legalistic reasons
and limited their participation to liaison and committee vork. Both
government and industry lost by this development, but the cause of
standardization suffered more from it. One of the solutions that
had been proposed is to incorporate ASA under a Federal Charter, fix}/
^General information about SES is given in Appendix II, Pg. 26l.

h* Government and Industry use of common standards, ^he
solution seems to be a faster and more complete implementation of
existing policies. /Ij8, 57/ '
5>. Need for more education on Standardization.
Engineers are actually graduating without a formal educa-
tion on standardization— its theory, practice, and appli-
cation. /37/
There is strong evidence that fev people who make reference
to standards and specifications really know what they con-
tain or what they do for the user. /li£/
There are still millions.. .who know little or nothing
about standardization. /23/
6. Need for more effective participation in International
Standardization /2°/
There has been a notable lack of American representation
at foreign standards meetings.. ./28/
By not providing adequate representation at ISO and IBC
meetings, we have tacitly permitted the adoption of
standards at variance with American standards. /20/
7. Challenge posed by the state-directed standardization
system of the Soviet Union. /28/
The Russians have organized a standards bloc of their own
in the Iron Curtain countries.. .Their objective, of course,
is to impose their standards on the economy of their
satellites.../20/
8. Should American Industry convert to the Metric System?
You have only to look at the trend to the metric system
throughout the world to see that the inch-pound users are
a distinct and shrinking minority. /3ii/
9. Need of standards for the new technologies.
Space technology. . .Electronic data processing. ..Automation...
Atomic Power... are the major technologies that will make or
break our economic growth, the growth that is needed to
keep this country free, to maintain its military strength,





STANDARDIZATION IN CHILE 1
In section E of Chapter II, it vas stated that insufficient
information vas obtained to determine adequately the present status
of standardization in the Republic of Chile and the reasons for
this lack of information were also given. (Cf.. page 12)
Hovever, valuable information vas received from the "Instituto
Nacional de Investigaciones Tecnologicas y Normalizacion," INDITECNOR,
(National Institute of Technological Research and Standardization).
Accordingly, the presentation of the standardization activities in
the Republic of Chile will be restricted to general information
about this organization.
In December 19li3, the State University of Chile, the Institute
of Mining Engineers, the Association of Engineers, and the Corporation
for the Development of Production agreed to create the "Instituto
Nacional de Investigaciones Tecnologicas y Normalizacion" and
obtained the approval of its consitution and by-lavs from the Govern-
ment in 19ljlu
Besides the founders already mentioned, the Institute includes
as member-bodies all the universities of the country, the engineer-
ing societies, the manufacturers' associations, the mining and
agriculture societies, the General Directorate of Public Works,
the State Railroads, the General Directorate of State Supply, and
various other government agencies. Also, belonging as associate
members, are some of the most important industrial and mining
companies.
Abstracted from references £8, $9, 60, 6l, and U2
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Funds are provided nostly by government subsidy, voluntary
contributions from the member-bodies, and dues paid by associate
members. However, income from the sale of standards and fees for
the calibration of measuring instruments are becoming important.
Legally the Institute is a private corporation, but it has
been declared
...a National Institution auxiliary to the State in all
matters concerning industrial research and standardization.
.
./5 /
The main functions of the Institute are.
The purpose of the Institute is the study and resolution, in a
methodic and co-ordinated form, of the industrial and scientific
problems related to the national production. To realize this pur-
pose, its objectives vill be:
1. To study mineral, vegetable and animal rav materials, an\
their processing and possible utilization; being authorized to
patent, rent or sell the procedures and improvements developed;
2. To study the technical problems produced in the country by
any circumstance;
3. To install experimental plants for nev industries;
h» To act as technical consultants to the State, semi-public
organizations, and private industry;
£. To promote the recruitment and training of technologists,
engineers, and technicians specialized in certain industrial areas;
6. To study and propose technical standards for the national
production, for the exportation of certain products, for the accep-
tance in the country of imported products, and for performing the
corresponding tests;
Excerpted and translated from reference £8
*8

7. To study, report and publish the technical developments
produced abroad;
8. To promulgate and' exchange by means of publications, courses,
lectures and correspondence the research, standards, and other
technical and scientific matters;
9. To serve as a national testing laboratory; and
10. To co-ordinate the vork of its laboratories, being authorized
to create nev facilities vhenever it vill be considered necessary.
INDITECNOR is governed by a council, presided over by the
Rector of the State University of Chile and to vhich belong represen-
tatives of the member bodies affiliated with the Institute.
The Institute is under the management of a Director, vho must be
an engineer. The organizational structure is divided in tvo depart-
ments: technological research and technical standards. Each de-
partment is headed by a chief engineer. The department of technolo-
gical research is actually inactive, since nearly all technical re-
search has lately been carried out by the universities, vhich have at
their disposal funds granted by lav. Some engineers belong to the
staff of the Institute and other vork on a fee basis. They are in
charge of the preparation of draft standards and attend the commit-
tees. There is also an administrative staff.
To achieve its objectives the Department of Technical Standards
is divided in three divisions: the Division for the 'Study of
Standards, the Division of Metrology, and the Division of Control
and Publicity.
3
Excerpted and translated from reference £8
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The Division for the Study of Standards is responsible for the
study and proposal of standards for:
1. The definitions, 'terminology, symbols, and graphic representa-
tion of technical and scientific notions;
2. The definition, manufacture, testing, acceptance conditions,
and use of industrial products; and
3. The definition, planning, execution, technical tests,
acceptance conditions, and exploitation of vorks (facilities, struc-
tures, etc.)
The Division of Metrology is responsible for:
1. The maintenance of the standards of weight and measurements
belonging to the Institute or given to it for custody and for opera-
tion by the Government, by the affiliated institutions, or by
individuals;
2. The calibration of elements and instruments for control and
measurement; and
3. The performance of special measurements that the Institute
will assign to it.
The Division of Control and Publicity is responsible for:
1. The dissemination of the knowledge of standards and to
watch for their correct application;
2. The promulgation of the principles and benefits of standardi-
zation;
3. The coordination of the work of the institutions in the
country which prepare and adapt standards; and




The methods employed by IWDIT3CN0R for the drafting of its
standards are very similar to those used by most organizations for
standardization in democratic countries: a draft is prepared by
the technical staff and submitted for study to a committee, to
which belong representatives of producers and consumers and some-
times Government officials; public consultation on the proposed
standard follows so that anybody interested in it may make objec-
tions or suggestions; the committee then correct the standard, if
necessary, and presents it to the Director for revision and approval.
He in turn submits it to the Council and, if it is approved there,
.
the standard is sent to the ministry concerned (Ministry of Public
Works or Ministry of Economy, Development, and Reconstruction).
After the report of the corresponding public service, the standard
may be declared an "Official Standard of the Republic of Chile" by
the Government, and thus becomes compulsory for all public admini-
stration services. For private institutions or persons the standard
is not compulsory, except in cases where the health or life of
citizens may be involved.
Up to 31 December 1°60 there were 270 official standards pub-
lished, and about £0 more had already finished being processed and
were about to be declared official by the Government. Besides these,
there are many more under study. /60/
• INDITECNOR has registered in all classes of the .trade mark
records, kept at the Industries Division of the Ministry of Economy^
Development, and Reconstruction, the mark "NCh" (standing for "Norma
Chilena" - Chilean Standard). Its aim is to guarantee
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the conformity of a product with the corresponding official
INDIT3CNDR Standard. After the verification that a product fulfills
the requirements of the corresponding INDITECNOR standard, the
Institute grants the use of the registered mark "NCh" through a
public procedure and for a fixed perioc of time, vhich may be ex-
tended. The contract granting the use of the mark "NCh" authorizes
INDITECNOR to inspect products by sampling and testing. /6l/
INDITECNOR is the recognized Chilean channel for participation
in international standardization matters. INDITECNOR is the Chilean
member to the Pan American Standards Committee (CPANT) and to the




STANDARDISATION IN THE CHILEAN NAVY
The author already expressed, in Sections C and E of Chapter II,
that his knowledge about standardization in his own Navy is United
and discussed the communication problem involved in obtaining more
complete information.
Accordingly, it should be realized that the following pre-
sentation of the standardization activities in the Chilean Navy is
incomplete and could be misleading, because it is based on the
scarce information available.
In the Chilean Navy the logistics, (including both policy and
supply operations), is under the Directorate of General Services
(DGSA), which is an organization similar to the Office of Naval
Material in the USN. DGSA is, like its sister organization, res-
ponsible for the standardization program in the Navy, the standardi-
zation policy, and for establishing the standards and specifications
to be used.
DGSA is superimposed over all technical bureaus (Ships,
Ordnance, Instruction, Medicine, Supplies and Accounts, and
Coastal Defense).
In the DGSA organizational structure there is a Planning
Department and one section of this department, the Cataloging
Section, is responsible for the compilation, preparation, and dis-
tribution of the specifications to be used in naval supply.
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Before discussing the different kinds of standards documents
employed, it should be explained that the Chilean Nay/ actually
has units and uses equipment built in various countries (United
States, England, Canada, France, Holland, Germany, etc.) and that
the national production of naval equipment and defense items is
rather limited.
The Chilean Navy employs the U. S. Military and Federal
Specifications for the items vith identical requirements (paints,
lubricants, electric vires, electronic parts, ordnance, machinery
spare parts, etc.). These items are purchased from the United
States Government under the provisions of the Military Assistance
Program; bought in the U. S. by the Chilean Naval Mission in Washing-
ton, D. C.J or locally from Chilean manufacturers. that are villing
to try to meet the requirements.
Specifications are prepared for items of regular national
manufacture (subsistence, clothing, etc.).
The Navy also has to use the Official Standards of the
Republic of Chile, vrhich are mandatory for all governmental agencies
and services.
Some other specifications and standards used directly or as
references for the drafting of its own documents are: DIN (Germany);
Lloyd's Register of Shipping (England); and ASTM, ASME, ASM, ABS
(United States).
DGSA has been lately in charge of compiling and publishing
a General Stock Catalog in Spanish. /66/ To do this vork, it
secured the U. S. Navy General Stores Catalogs, and is using
selected items from it that have considerable use in Chile, to make
6U

a "tailored" catalog for the Chilean Navy. This catalog uses the
U. 3. Federal Identification Numbers for items to be procured
locally. Cataloging is nbv 10$ completed and includes cross-




RECOMMENDATIONS FOR FUTURE STANDARDEATION DEVELOPMENT
IN THE CHILEAN NAVY
A. Basic Recommendation
The basic recommendation is to pursue the purpose of this
thesis: "The establishnent of a Standardization Program appropriate
for the Chilean Navy ."
Standardization, in short terms, is the development and
establishment of standards and their introduction to practice.
The standardization program should have the folloving principal
parts:
1. The establishment and recognition of the purpose and intent
of standards.
2. A survey of the present situation in the Navy, particularly
v
the administrative organization, shore facilities, pur-
chased materials, purchasing methods, engineering practices,
etc.
3. The establishment of a specific program, vrith clearly de-
fined scope, purpose and objectives.
In The development of an operating organization, including
procedures, policies, and personnel.
5>. The development, promulgation, use and periodical revision
of standards.
6. The setting of a schedule for the accomplishment of the
objectives and a system of reporting the progress being made.
Tor a complete definition see Section A of Chapter III, p. ,13.
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7. The evaluation of the program after it has been in operation
for enough tine to conpare the manpower and funds spent
versus the benefits and savings obtained.
B. Requisites to determine course of action
Before the course of action can be selected, certain background
information will have to be collected, some evaluations performed,
and a foundation established.
Accordingly, it is recommended that a special committee be
formed with active members from the Navy thoroughly familiarized
with its defense mission, organization, and functions, and if possible
with a working knowledge of standardization; and advisory members
from INDITECNOR, which will provide expert knowledge on standardi-
zation matters.
The tasks for this special committee should be to establish
the following requisites, which, will make possible the determination
of the most expedious course of action and report their findings to
the top-level naval authorities:
1. The study of the theory, practice and application of
standardization.
2. The accurate determination of the present status of
standardization in the Chilean Navy.
3. The accurate determination of the present status of
standardization in the Republic of Chile.




5>. The determination of the needs for standardization in the
Navy.
6. The selection of the nost profitable areas of application
for standardization in the Wavy.
7. The study of the standardization programs of relevant
organizations (U. S. Defense Standardization Program,
U. S. Federal Standardization Program, etc.)
8. The recognition by the top-level authorities in the Navy,
of the potential benefits of standardization and its
important relation to the efficiency and effectiveness
of the naval service; and the consequent grant of their
full support to the program.
C. Factors to be considered for setting up and administering the
standardization program
Many varied factors will affect the formulation of the program.
It is recommended to increase the naval membership of the
previous special committee to include proper representation from
the Directorate of General Services (DGSA); all the technical
bureaus: Ships (DIN), Ordnance (DAA), Supplies and Accounts (DCA),
and Instruction (DIA); and from ASMAR.
This organizational committee should examine the following
factors:
1. The administrative organization of the Navy.
2. The determination of the scope, purpose and objectives for
the program.




li. The position of this organization in the organizational
structure of the Wavy and its relation to other functions
of the naval service.
5. The operating procedures for the development, promulgation,
and revision of standards.
6. The staff and personnel required to do the standardization
work.
7. The existence and use of a uniform system of item identi-
fication.
8. The different origin of the naval units (United States,
England, Canada, France, Holland, etc.)
9. The available sources of information.
10. The establishment of an educational program in standardi-
zation (courses in the various schools of the Navy, seminars,
lectures, publications, etc.)
11. The necessary coordination with similar programs in the
Army and the Air Force, and in other governmental agencies.
After all these factors will have been properly examined, the
organizational committee should submit to the top-level naval
authorities a report consisting of:
1. Their recommendations about items 2, 3, h, 5, 6, 10, and 11.
2. Their evaluation of items 7, 8, and 9.
D. Official establishment of the program.
Based on the findings and recommendations of the special and
organizational committees, the Commandant in Chief of the Navy
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should officially establish the program and state the standardi-
zation policy.
E. Special Recommendations
The author would like to make the following special recommenda-
tions:
1. The avoidance of duplication in naval standards existing
national, international or foreign standards.
2. The cooperation and collaboration with the National
Institute of Technological Research and Standardization
(INDITECNOR) and other Chilean standards groups.
3. The creation and maintenance of a library of standards
and other related materials.
ii. The consideration of the benefits of membership in recog-
nized standards organizations (INDITECNOR, ASA, SES,
ASTM, etc.)
5. The establishing of contacts and exchanges with national,
foreign, and international standardization activities
(INDITECNOR, ASA, SES, ASTM, CPANT, ISO, IEC, etc.) •
6. The immediate inception of a limited educational program
*in which, via some lectures at the naval educational and
training institutions and via some publications which
reach the eye of naval personnel (officer and enlisted)
and of civilian employees of the navy, the notion of the
value of standardization may be inculcated. The mere
awareness of the savings and benefits that can be obtained
will lead to the sort of attitude that will see sources
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2lu Ing. Gral. Pierre Salmon, Comisario de la Normalizacion en
Franc ia, La Normalizacion en el Mundo , Apartado de la Revista
Chilena de Ingenieri a y Anales del Instituto de Ingenieros,
Junio, 19^9.
2%, The Why and Hov of International Standards , American Standards
Association.
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,
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27. ISO Memento 1961, ISO General Secretariat, Geneva, Switzerland,
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and Coach Division, General Motors Corporation, The Role of
Communications in International Standardization , Proceedings
of the Tenth National Conference on Standards, American
Standards Association, October, 1959.
29. H. A. R. Binney, C. B., Director of the British Standards
Institution, A British Viewpoint on international Standards
,
Proceedings of the Ninth National Conference on Standards,
American Standards Association, November, 1958.
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Division, Link-Belt Company, U. S. Viewpoint on the ISO
Project for Ball and Roller Bearings , Proceedings of the
Ninth National Conference on Standards, American Standards
Association, November, 1958.
31. Roger E. Gay, President of the Bristol Brass Corporation,
President of the American Standards Association, Standards for
a Strong America , Proceedings of the Fifth National Conference
on Standards, American Standards Association, November, 195U.
32. William L. Batt, President SKF Industries and President of the
American Society of Mechanical Engineers, Europe Discovers
America , Proceedings of the Third National Standardization
Conference, American Standards Association, 1952.
33. T. A. Marshall, Jr., Executive Secretary of the American Society
for Testing and Materials, Pan American Standards Committee
,
Materials Research and Standards, American Society for Testing
and Materials, October 1961.
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3U. Randolph Havthorne, editor of Space Aeronautics, Report
on National Survey , Session: Should Anerican Industry
Convert to the Metric System?, Proceedings of the Tenth
National Conference on Standards, October, 19^9.
35>» Dr. Harold S. Osborne, former President of IEC and former
President of the American Institute of Electrical Engineers,
What the Future Holds for International Standardization
,
Proceedings of the Fifth National Conference on Standards,
American Standards Association, November 19^1.
36. Harlan E. Cross, Chairman N.A.P.A. Value Analysis -
Standardization Committee, Suppose t.'e had no Standards
,
Workshop Session of the N.A.P.A. Convention in Chicago,
May, 1958. (National Association of Purchasing Agents)
37. Thomas D. Jolly, Vice-President of the Aluminum Company
of American and Past President of the American Standards
Association, Education's Role in Standardization
,
Pro-
ceedings of the Fifth National Conference on'Standards,
American Standards Association, November, 195>h.
38. \ Guide to Specifications and Standards of the Federal
Government
,
General Services Adninis tration, Federal
Supply Service, Supply Planning Division, U. S. Government
Printing Office: 19^9, - I481I182 (109).
39* George M. Rice, Purchasing Department, Lincoln-Mercury
Division, Ford Motor Company, The Advantages of Standards
and the Benefits to be Secured by Their Use , Proceedings
of the First National Standardization Conference, American
Standards Association, 193>0.
1|0. Colonel J. G. Vincent, Engineering Consultant, Packard
Motor Car Company, Standards Give Assurance , Proceedings
of the First National Standardization Conference, American
Standards Association, 1950.
III. D. C. Brand and C. U. Sisler, Coordinator of Standards and
Staff Engineer respectively of the Standards Section,
Engineering Department, Monsanto Chemical Company, Hov to
Start a Standards Program , The Magazine of Standards,
April, 1958, American Standards Association.
1|2. General Information on the ISO Member Bodies , ISO/lNF.2,
International Organization for Standardization, May, 1961.
U3. Honorable Ralph E. Flanders, United States Senator from
Vermont, Standards—The Liberator , Proceedings of the
Fourth National Standardization Conference, American
Standards Association, October, 195>3.
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UU. D. F. Schnit, Staff Vice-Pres ident, Product Engineering,
Radio Corporation of America,Standards for a Dynamic
Decade , Proceedings of the Eleventh National Conference
on Standards, Anerican Standards Association, October,
I960.
It5» J. E. Lattan and F. S. G. Williams, Director of Quality-
Control and Engineering Consultant respectively of Taylor
Forge and Pipe Works, Specifications and Standards 'Just
Words 1 ?
,
15th Annual Petroleum Mechanical Engineering
Conference, September, i960.
1|6. Standardization Activities in the United States , Miscel-
laneous Publication 230, National Bureau of Standards
,
United States Department of Commerce, Superintendent of
Documents, U. S. Government Printing Office, Aug. 1, 1961.
\xl • Thomas D. Jolly, Vice-President of the Aluminum Company of
America and President of the Anerican Standards Association,
In Standards There is Strength
,
Proceedings of the Second
National Standardization Conference, American Standards
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ii8. "Defense Standardization Manual", H 200, Armed Forces
buppiy support Center, 1 January, i960.
h.9* How American Standards are Made , PM156 American Standards
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50. Joseph W. Barker, President and Chairman of the Board
of the Research Corporation, New York, Standards—Engineering
Tools for Industry , Proceedings of the Third National
Standardization Conference, American Standards Association,
1952.
f>l. Frederick S. Blackall, Jr., President and Chairman of the
Taft-Pierce Manufacturing Company, Under ASA Procedures
—
A Boon to Mankind , Proceedings of the Seventh National
Conference on Standards, American Standards Association,
October, 19^6.
52. John R. Tovnsend, Special Assistant to the Assistant
Secretary of Defense (Research' and Engineering), Role of
Standards in National Defense , Proceedings of the Eighth
National Conference on Standards, American Standards
Association, November, 1957.
53. Frank H. Roby, Executive Vice-President of the Federal
Pacific Electric Corporation and Vice-President of the
American Standards Association, Know Your ASA , Proceedings
of the Tenth National Conference on Standards, Anerican
Standards Association, October, 1959.
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5U. The Honorable Lovell B. Mason, Commissioner, Federal Trade
Commission; Ra Is tone R. Irvine, member of Donovan, Leisure,
Nevton and Irvine; Maxvell H. Elliott, General Counsel,
General Services Administration; and Ephrain Jacobs, Chief of
the Legislation and Clearance Section, Antitrust Division,
Department of Justice, The Legal Implications of Standardization
PM153 American Standards Association, October 1955.
55. Herbert F. Layle, Associate Professor of Industry, University
of Detroit, Specifications and the Lav , Materials Research &
Standards, American Society for Testing and Materials, April
1961.
56. Dr. Archibald McPherson, Associate Director, National Bureau
of Standards; John J. Dunn, Staff Director, Standardization
Division, Office of Assistant Secretary of Defense (Supply
and Logistics); Roy Benson, Assistant Manager, Industrial
Department, National Safety Council; Karl Geiges, Vice-President,
Underwriter's Laboratories; and John W. Parks, Supervisor,
Inspection and Quality Control, Standard Oil Company of
California, Government and Industry Use of Common Standards
,
Proceedings of the Eighth National Conference of Standards,
American Standards Association, November 1957.
57. Ellsvorth S. Seaman, Head, Standardization Assurance Engineer-
ing Branch, Bureau of Ships, Department of the Navy, Study of
Industry and Military Specif ications in BUSH IPS , Proceedings,
10th Annual Meeting, Standards Engineers Society, 1961.
58. Reglamentos, Nomas Tecnicas , Instituto Nacional de Invest i-
gaciones Tecnologicas y Normalizacion, Chile, 12 -Feb. -19h5»
$9, Decreto N°8019j Ministerio de Educacion Publica, Republica de
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"^NCh'
,
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,
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, Materials Research & Standards, ASTM, August 1961.
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,
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66. CDR L. A. Vheeler, SC, USN, Supply Advisor, U. S. Naval
Mission to Chile, Supply Report from Chile
,
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Problems Involved , Proceedings of the First National Standardi-
zation Conference, American Standards Association, 19H>0
69. J. H. Foote, Vice-President of Commonwealth Services, Inc.,
Putting Standards into Action , Proceedings of the Second
National Standardization Conference, American Standards Associa-
tion, October 1951.
70. H. VJ. Robb, Manager, Company Standards Engineering Division,
General Electric Company and K. B. Fleming, Manager, Standards
Division, Jeffrey Manufacturing Company, Factors Involved in
Organizing a Standards Department in an Individual Company
,
Proceedings of the Fourth National Standardization Conference,
American Standards Association, October 19£3.
71. Vice Admiral Giorge F. Hussey, Jr., USN (Ret.), Managing
Director, American Standards Association, Definitions of the
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Conference on Standards, American Standards Association,
November 195U
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LIST OF STANDARDS, CODES, SPECIFICATIONS, ETC., ACTIVITIES IN THE
WORLD WHICH ARE OF IMPORTANCE TO THE CHILEAN NAW IN CONNECTION
WITH NAVAL CONSTRUCTION, OPERATION AND MAINTENANCE.?
A. Standardization activities in the Republic of Chile
Instituto Nacional de Investigaciones Tecnologicas y
Normalizacion (INDITECNOR) (Cf. p. 57).
Plaza Bulnes 1302, Oficina 62, Santiago
B. Standardization activities in the United States of America
1. Governmental Agencies.
Standardization Division, Defense Supply Agency,
Department of Defense. Washington 25, D. C. (Cf. p. 8U)
.
Office of Naval Material, Department of the Navy, (Cf. p. 99).
Washington 25, D. C.
Standardization Division, Federal Supply Service, General
Services Administration. Washington 25, D. C. (Cf. p. 111).
U. S. Coast Guard, Treasury Department (Cf. p. 129).
1300 E. Street, N. W., Washington, D. C.
Commodity Standards Division, Office of Technical Services.
Department of Commerce. Washington 25, D. C. (Cf. p. 130).
National Bureau of Standards, Department of Commerce. (Cf. p. 137)
Washington, D. C.
2. Nongovernmental Activities.*
Air-Conditioning and Refrigerating Institute (Cf. p. IZ|1)«
13li6 Connecticut Avenue, N.W. , Washington 6, D. C.
American Boiler Manufacturers Association (cf. p . 1^7).
1180 Raymond Boulevard, Newark 2, N. J.
kieneral information about them is given in Appendix II.
^Activities are listed in alphabetical order. Those listed
are considered to be of major importance. More complete listings
are given in References 9 and li6.
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Anerican Gear Manufacturers Association (Cf. p. l/i9).
One Thonas Circle, Washington 5>, D. C.
American Institute of Electrical Engineers (Cf. p. 151).
31*5 East 17th Street, New York 17, N.Y.
American Iron and Steel Institute (Cf. p. l^li).
ISO East !i2nd Street, Nev York 17, N.Y.
American Petroleum Institute • (Cf. p. 1$8)
.
1271 Avenue of Americas, Nev York 20, N.Y.
American Society of Heating, Refrigerating and Air-Conditioning
Engineers (Cf. p. 167).
3h$ East 1*7 th Street, Nev York 17, N.Y.
American Society of Mechanical Engineers (Cf. p* 173).
3l£ East U7th Street, Nev York 17, N.Y.
American Society for Metals (Cf. p. 178).
Metals Park, Novelty, Ohio
American Society for Quality Control (Cf. p. 181).
l6l ft est Wisconsin Avenue, Milwaukee 3, Wisconsin
American Society for Testing and Materials (Cf. p. 183).
1916 Race Street, Philadelphia 3, Pennsylvania
American Society of Tool and Manufacturing Engineers
10700 Puritan Avenue, Detroit 38, Michigan (Cf. p. 19k)
•
American Standards Association (Cf. p. 196).
10 East loth Street, Nev York 17, N.Y.
American Welding Society (Cf. p. 206).
3h$ East li7th Street, Nev York 17, N.Y.
Diesel Engine Manufacturers Association (Cf. p. 213).
2000 K Street, N.W., Washing ton 6, D. C.
Heat Exchange Institute (Cf. p. 2 lb).
122 East l*2nd Street, Nev York 17, N.Y.
Hydraulic Institute (Cf. p. 216).
122 East I;2nd Street, Nev York 17, N.Y.
Internal Combustion Engine Institute (Cf. p. 220),
201 N. Wells Street, Chicago 6, Illinois
Manufacturers Standardization Society of the Valve and
Fittings Industry (Cf. p. 227).
Ii20 Lexington Avenue, New York 17, N.Y.
80

National Association of Purchasing Agents (Cf. p. 231).
11 Park Place, Nev York 7, N.Y.
National Board of Boiler and Pressure Vessel Inspectors
1115 N. High Street, Columbus 1, Ohio (Cf. p. 239).
National Connittee on Radiation Protection and Measurements
c/o National Bureau of Standards (Cf. p. 2lil).
Washington 25, D. C.
National Institute of Governmental Purchasing (Cf. p. 2UU)
•
1001 Connecticut Avenue N.W., Washington 6, D. C.
Pipe Fabrication Institute (Cf. p. 2^6).
Suite 759 - One Gateway Center, Pittsburgh 22, Pennsylvania
Shipbuilders Council of America (Cf. p. 2lj8). ,
1730 K. Street, N.V., Washington 6, D. C.
Society of Automotive Engineers (Cf. p. 251).
Ii85 Lexington Avenue, New York 17, N.Y.
Society of Naval Architects and Marine Engineers (Cf. p. 256).
7JU Trinity Place, New York 6, N.Y.
Society for Nondestructive Testing (Cf. p. 259).
1109 Hinman Avenue, Evanston, Illinois
Standards Engineers Society (Cf. p. 26l).
170 Livingston Avenue, New Providence, N.J.
Steel Founders' Society of America (Cf. p. 261j)
.
6o6 Terminal Tower, Cleveland 13, Ohio
C. Foreign Standardization Activities.
ARGENTINA
Instituto Argentino de Racionalizacion de Materiales (IRAM)
Chile N°1192, Buenos Aires (Qf. p. 267).
SPAIN
Instituto Nacional de Racionalizacion del Trabajo (IRATRA)
Serrano 150, Madrid 6 (Cf. p. 303).
FRANCE
Association Francaise de Normalisation (AFNOR) (Cf. p. 283).
23, rue Notre-Dame des Victoires, Paris 2C





Deutscher Nomenausschuss (DNA) (Cf» p. 297).
Uhlandstrasse 175, Berlin V 15
UNITED KINGDOM
British Standards Institution (BSI) (Cf. p. 321).
2 Park Street, London W 1
D. International Standardization Activities
International Organization for Standardization (ISO)
1, rue de Varenbe, Geneva, Switzerland (Cf. p. 328).
International Electrotechnical Commission (IEC) (Cf. p. 336)
1, rue de Varenbe, Geneva, Switzerland
Pan American Standards Committee (CPANT) (Cf. p. 3hl).
Chile N°1192, Buenos Aires, Argentina
E. Ships 1 Classification Activities
American Bureau of Shipping (ABS) (Cf. p. 3^5) •
h$ Broad Street, New York h, N. Y., USA
Bureau Veritas (Cf. p. 353).
31, rue Henri Rochefort, Paris 17 e , France
Gerraanischer Lloyd (Cf. p. 369).
Hauptverwaltung, Hamburg 36, Germany
Lloyd's Register of Shipping (Cf. p. 372).




GENERAL INFORMATION ABOUT THE STANDARDIZATION ACTIVITIES
LISTED IN APPENDIX I.

STANDARDIZATION DIVISION, DEFENSE SUPPLY AGENCY,
DEPARTMENT OF DEFENSE. 1
The Defense Supply Agency (DSA) was established at the
end of 1961 and among the functions to be taken over by the
Agency were those previously carried on by the Armed Forces
Supply Support Center (AFSSC). The Standardization Division
of the AFSSC became then the Standardization Division of the
DSA and took over the responsibility for the Defense
Standardization Program.
The Defense Standardization Program (sees. 2451-2456,
Title 10, United States Code, superseding Public Law 436,
82nd Congress) requires the achievement of the highest practi
cable degree in standardization of items and methods used
throughout the Department of Defense. This program is imple-
mented by Department of Defense Directive 4120.3, by other
DOD Directives Issuances (Directives Number 4120.3 and Number
5154.14 are reproduced in the following pages.), and by
Defense Standardization Manual M200
.
The Standardization Division of the AFSSC (now of the
DSA) was established as a Defense-wide function and the im-
portance and necessity for a substantial centralized stan-
dardization policy has become widely acknowledged.
One of the first major actions concluded by this policy
was to urge the abolition of so many of the separate series




of specifications and to harmonize, to the greatest degree
possible, the standardization activities of all military
agencies. This has been achieved with a phenomenal degree
of success. In place of the early Navy specifications and
the original Army specifications, there has been issued
approximately 20,000 Military (MIL) Specifications, and the
earlier Army and Navy series were canceled. Since then, the
development and revision of Military Specifications has been
proceeding at an accelerated rate. This is of inestimable
importance should total mobilization become necessary.
The development of standards has also been pursued with
diligence and dispatch. Military Standards occupy a very
important part of the overall military standardization program.
There are at present approximately 3,000 such standards.
Many of these standards have been developed in many different
technologic areas. They represent one of the greatest
forces in the interest of unification of operation. In
some respects, this work is builded upon documented
activities of the professional societies, the handbooks, and
tradition. In many respects, however, it is original, creative,
and a necessary contribution to the sciences and to the wel-
fare of our country. The fact that it is of Military origin
does not react to control or regulate manufacturing practices
or industrial creative genius. However, it does have an
elevating and enlightening effect upon industry and it is
therefore felt by the consumer for his good.

Lists of the unclassified Federal, Military and
Departmental specifications, standards and related standardi
zation documents that are used by the Department of Defense




Department of Defense Directive
ASD (S&L) Number 4120.3
October 15, 1954
Subject: Defense Standardization Program
I. PURPOSE
This directive restates and clarifies the scope, purpose and basic
objectives of the Defense Standardization Program and provides a
statement of the principles and policies under which this program is to
be prosecuted in consonance with other approved DOD programs.
II. AUTHORITY AND RESPONSIBILITY
The Defense Standardization Program is conducted under the authority
of the National Security Act of 1947, as amended, the Defense Catalog-
ing and Standardization Act of 1952 and the Department of Defense
Reorganization Plan No. 6 of 1953. Responsibility for the administra-
tion of such standardization is specifically assigned to the Assistant Sec-
retary of Defense (Supply and Logistics) by DOD Directive 5126.1 of
13 August 1953. The collateral responsibility of ASD (Applications
Engineering) will be coordinated under DOD Instruction 5126.4 dated
12 March 1954.
III. CANCELLATION
This directive supersedes DOD Directive 4120.3, 2 February 1953,
Munitions Board memorandum dated 21 July 1949 titled "Military
(MIL) Specifications Manual Policies and Procedures" and Munitions
Board memorandum dated 2 December 1949 titled "Policy Governing
Control of Procurement Under Approved Specifications" and any
standardization instructions inconsistent with this directive or policies
established herein.
IV. THE STANDARDIZATION PROGRAM
A. Scope
The standardization program is concerned with:
1. Standardization of material, components, equipment and proc-
esses with respect to items and services approved for use by the
Army, the Navy, and the Air Force.
2. Standardization of engineering practices and procedures essential
to design, procurement, production, inspection, application, pres-
ervation and preparation for delivery of items of military supply.
Hi Purposes
The purposes of the Defense Standardization Program are:
i. To improve the efficiency and effectiveness of logistical support,
and operational readiness of the Army, the Navy and the Air
Force.





The purposes of the Defense Standardization Program will be
realized by accomplishment of the following objectives:
1. Adoption of the minimum number of sizes, kinds or types of
items and services essential to military operations.
2. Achievement of the optimum degree of interchangeability of the
component parts used in these items.
3. Development of standard terminology, codes and drawing prac-
tices to achieve common understanding and clear interpretation
of the description of items and practices.
4. Preparation of engineering and purchase documents to insure the
design, purchase and delivery of items consistent with the scope
and purpose of the Defense Standardization Program.
5. Providing the military departments with the most reliable equip-
ment possible by the adoption of materiel which has been evalu-
ated in accordance with established Government specifications
and standards.
V. DEFINITIONS
For the purpose of the Defense Standardization Program the following
definitions will apply:
A. Standards
Standards are documents that establish engineering and technical
limitations and applications for items, materials, processes, methods,
designs and engineering practices. They will:
1. Limit the selection of materials, items, services, etc., in order to
provide for:
a. Functional and physical interchangeability of parts, compo-
nents, sub-assemblies and equipments.
b. Compatibility of items and equipments in their own or related
systems.
2. Establish basic engineering terminology and codes.
• 3. Limit the variety of end-use items which can be procured for
stock and issue.
B. Specifications
Specifications are documents, intended primarily for use in procure-
ment, which are clear, accurate descriptions of the technical require-
ments for items, materials or services including the procedures by
which it will be determined that the requirements have been met.
Specifications for items and materials shall also contain preservation,
packaging, packing and marking requirements.
C. Handbooks
Handbooks are reference documents used in supply management
operations which bring together under one cover general informa-
tion, prouedural and technical use data which are related to the
standardization program.
D. Deviation
A change to specification or standard requirements, made prior to




A change to specification or standard requirements, made subse-
quent to award of contract, which may or may not be reflected in a
change to the contractual document.
F. Item
As used in this document, the term "item" is a broad term and
includes, but is not restricted to, equipments, components and sub-
gtttttiiuhlitit).
VI. PLAN
A. In order to achieve the objectives of the program, the Office of the
Assistant Secretary of Defense (Supply and Logistics) will assign to
the military departments, after coordination therewith, responsibil-
ity for portions of the program. The assignments will be consist-
ent with departmental capacity and supply interest, with due re-
gard to departmental mission. Assignment will be made:
1. For supply items, by classes in the Federal Supply Classification
system.
2. For General Engineering Standards, by practices, processes,
codes, standard terminology, etc., required for logistic support.
B. For each portion of the program assigned, the responsible military
department shall develop a detailed plan for the achievement and
maintenance of standardization in that area in collaboration with
other interested departments. The plan shall include provision for
appropriate work assignments, or reassignments to other depart-
ments, where appropriate. The initial efforts shall be directed
toward the elimination of unneeded items currently in the supply
system (simplification). The next step shall consist of an analysis
of the remaining varieties, types, kinds and sizes of items based on
engineering criteria, needs, uses, military characteristics and other
fundamental factors. The purpose of this process is the further
elimination of items or the development of new standard items to
replace existing items. The plan shall include full consideration of
industry practices and shall insure coordination with appropriate
> segments of industry. Detailed plans so developed shall provide
for the following:
1. Methods for achieving simplification in each assigned area to
eliminate varieties excess to current or planned requirements.
2. Development of standards and specifications for items, materials,
equipments and services concurrently with, or apart from, sim-
plification actions.
3. Development and preparation of all necessary engineering stand-
ards.
C. The plan for standardization developed pursuant to assignments
shall include the necessary procedures by which the standardiza-
tion is to be achieved. These procedures, shall insure that the
essential requirements of all services are accommodated in the
standardization achieved. These procedures may provide for the
achievement of standardization by an individual military depart-
ment, by joint task groups, or, in the case of commodities where




tees. It is expected thatdepartments will give members of such
task groups and standing committees a reasonable latitude to re-
solve issues in committee in order that departmental concurrences
will be expedited. Where practicable and desirable, industry ad-
visory committees will be established to assist in standardization.
D. The determination as to the desirability of, and the priority of
standardization projects will be made on the basis of resulting iden-
tifiable benefits. Therefore, a factual evaluation of benefits to be
derived from the standardization project will be made before the
project is undertaken. These benefits will be balanced against the
cost of completing the project, and its initiation and priority deter-
mined accordingly. It is recognized that benefits and costs may
not lend themselves to dollar measurement. Appropriate values
shall be assigned to non-dollar benefits and costs. In assessing the
benefits to be derived from standardization, consideration consist-
ent with other approved DOD programs and policies will be given
to the degree to which standardization contributes to—
1. Facilitating the determination of logistics requirements.
2. Facilitating procurement through:
a. The consolidation of purchasing requirements,
b. Increasing sources of supply,
c. Establishment of the appropriate level of performance,
d. Improvement of design and producibility of items of supply.
3. Improving logistic support,
4. Providing significant logistic or engineering benefits or dollar
savings,
5. Facilitating interdepartmental cross-servicing,
6. Reducing distribution and maintenance costs,
7. Saving of materials on the DOD conservation list.
E. Programs developed by the military departments pursuant to as-
signments of responsibility shall be submitted to the OASD (S&L)
for review and shall be carried out in coordination with all inter-
ested departments in accordance with the plans submitted.
F. Differences among the military departments in any phase of the
program, which cannot be reconciled by the assigned department,
will be referred to OASD (S&L) for resolution.
VII. GENERAL STATEMENT OF STANDARDS AND
SPECIFICATIONS POLICY
Federal and military specifications and standards in the Department
of Defense shall be governed in their development, preparation and
use by the following:
A. General
1. Specifications
Specifications prepared by the military departments shall be is-
sued in either the Federal or military series. Existing depart-
mental, bureau or service specifications are authorized for use in
production and procurement. However, they will be converted
to the Federal or military series or canceled by 1 July 1955.
2. Standards




standards prepared by the military departments shall be issued
in the Federal or military series. Existing standards not in the
Federal and military series will be integrated into the Defense
Standardization Program by conversion to one of these series
under a planned program designed to minimize cost and permit
an orderly transition. The development of this program will be
coordinated by OASD (S&L) with the departments.
iS. Preparation and Coordination
1. Federal and military standards, specifications, qualified products
lists and standardization handbooks shall be prepared, coordi-
nated and implemented in conformance with approved Federal
and DOD policies, regulations, instructions and procedures.
2. Except as indicated herein, Federal and military specifications
shall be prepared for procurement of items to be repetitively
stored and issued in the military supply systems, and shall in-
clude provisions for preservation, packing, packaging and mark-
ing in accordance with DOD Directive 4100.14, 27 Feb 53.
Federal and military specifications need not be prepared (or
used) for the following:
a. Purchase incident to research and development,
b. Purchase of items for test or evaluation,
c. Purchase of laboratory test equipment for use by Government
laboratories,
d. Purchase of items for authorized resale except military
clothing,
e. Purchase of items in an amount not to exceed $1000.00 (mul-
tiple small purchases of less than $1000.00 of the same item
shall not be made for the purpose of avoiding the intent of
this exception),
f. Purchase of one-time procurement items,
g. Purchase of items for which it is impracticable or uneconom-
ical to prepare a specification (repetitive use of a purchase
description containing the essential characteristics of a spec-
ification will be construed as evidence of improper use of this
exception).
3. A purchase description may be used for procurement of items,
materials and services covered by the above exceptions.
4. Specifications normally will be prepared and used regardless of
dollar volume of anticipated procurement when required to meet
one or more of the following conditions.
a. Protect the health and insure the safety of personnel using or
handling the item,
b. Assure required interchangeability,
c. Assure the minimum quality level required for adequate
performance,
d. Assure the incorporation of necessary military characteristics.
C. Relationship to the Federal Standardization Program
Standardization involving materials, items and services common to
the Department of Defense and at least one civilian agency will




Government and will be reflected in Federal specifications and
standards. However, all standardization effort within the Depart-
ment of Defense shall be integrated, planned and conducted in ac-
cordance with procedures and schedules established by the OASD
(S&L).
D. Mandatory Use of Specifications and Standards
Coordinated Federal and military standard* and RperifirRtions ap-
proved for use by the DOD are mandatory for use in the design,
selection and procurement of the items, materials or services so
covered. Excluded from this requirement are existing coordinated
Federal and military standards and specifications, developed under
policies permitting voluntary exemption by the military depart-
ments. These documents shall be scheduled for revision under
plans developed by OASD (S&L) in coordination with the depart-
ments.
1. Standards
Each military department will establish procedures to insure the
use of coordinated standards and to insure that waivers or
deviations are authorized by competent authority. Authorized
waivers and deviations to standards will be reported periodically
to the Assistant Secretary of Defense (Supply and Logistics) in
accordance with separate instructions. When repeated devia-
tions or waivers are found necessary, action to revise the stand-
ard will be taken in accordance with established procedure.
Where it is determined that a standard is no longer required,
action leading to its cancellation should be taken in accordance
with established procedure.
2. Specifications
Except as noted above (sees. VII B and VII D), coordinated Fed-
eral and military specifications are mandatory on all activities
of the Department of Defense for use in procurement either by
formal advertising or negotiation, and, as appropriate, in design.
The military departments shall establish procedures to assure:
a. That these specifications are used.
b. That justification for deviations or waivers therefrom are
subjected to competent review before authorization.
c. That when repeated deviations or waivers are found neces-
sary, action to revise or amend the specification be taken in
accordance with established procedures.
d. Each new item acquired by the military departments shall be
immediately submitted for inclusion in the standardization
program in keeping with Section IV-C-1 of this directive.
VIII. COMMERCIAL ITEMS, INDUSTRIAL STANDARDS AND THE
NEED FOR FLEXIBILITY IN CHANGING SPECIFICATIONS
AND STANDARDS
In the development of Federal and military specifications and stand-
ards, commercial end items, and component parts will be used to the
maximum degree practicable. Commercial items will be adopted





requirements such as performance or interchangeability as determined
by competent authority. When commercial items are available,
reasons for unsuitability for military use shall be made a part of the
record of the project development.
Nationally recognized industry and technical society standards and
specifications shall be used to the maximum extent practicable in the
development and design of materiel and in the preparation of military
and Federal standard* and BprHfiValihrw. This Btfltoy will ptM'tnit lh*»
maximum conservation of engineering effort within the Department of
Defense and, at the same time, assure that the requirements of the
Department of Defense are successfully geared to existing industrial
practices and resources.
Standards and specifications, at the time of issuance, shall prescribe
° requirements reflecting the existing stage of technological development
and current industrial practices. Changes are to be made whenever
warranted by technological and scientific progress, by experience in
production or use, or by materials shortages. Under this policy,
standards or specifications shall not be construed as inalterable, and
shall be designed to permit unrestricted technological development or
improvement of design.
IX. COORDINATION WITH INDUSTRY
The department developing standards and specifications shall assure
that adequate coordination has been effected with those sections of in-
dustry concerned, including potential new suppliers, where appro-
priate. The impact of the proposed standardization upon the ability
of industry to produce in the. quantities required must be assessed be-
fore final decision to standardize is made. Also, advantage can be
taken of industry suggestions for improvement through application of
the latest technological advances. It is essential that the industry be
aware, at an early stage, of the changing requirements of the Armed
Forces and be given an opportunity to evaluate the proposed change in
the light of technical soundness; foreseeable costs or procurement de-
lays; need for retooling; new processes or techniques required; training
,
of the labor forces and the effect upon full and free competition. Co-
ordination shall be accomplished with a representative cross-section of
industry, including a proper distribution by geography and size of
business, and including both trade association members and unaffiliated
companies, and, where appropriate, trade associations, technical so-
cieties and other standardization organizations.
X. ORGANIZATION
Each military department shall establish the necessary organization
required to carry out effectively its responsibilities under this program.
Since military supply standardization and engineering standards affect
design, development, procurement, cataloging, distribution, use and
maintenance of items of military supply, the responsible organizational
unit shall be designated at a level of authority adequate to insure ef-
fective coordination and management of the standardization effort.




tively implement, for its department, delegations of responsibility for
standardization by the Office' of the Assistant Secretary of Defense
(Supply mid Logistics) in accordance with the principles of this direc-
tive. Responsibilities assigned to this organizational unit should
include:
1. The coordination of the standardization efforts of the services.
bureaus and commands,
a. AbeJiHiHituti in Itui brsiamiHiniifcuu or autjquatu nudgata and stafra
for standardization operations and the integration of depart-
mental and Department of Defense standardization.
3. Development of departmental policies and procedures to assure
the development and use of standards and specifications in ac-
cordance with this directive.
4. Development of departmental policies and procedures for moni-
toring departures from standards and specifications.
5. Prevention of overlapping and duplicating specifications and
standards.
6. Maintenance of the official channel of communication between
its department and other departments and the Office of the As-
sistant Secretary of Defense (Supply and Logistics) with respect
to the Defense Standardization Program.
In addition, each military department shall furnish one member and
alternate to serve as an advisor to the Staff Director, Standardization
Division, Office of the Assistant Secretary of Defense (Supply and
Logistics) in the development of the defense standardization policies,
program and procedures.
XI. REPORTS
The military departments shall report progress under this program in
accordance with Public Law 436, 82d Congress, and the instructions
contained in DOD Instruction No. 4120.1 dated 7 May 1954.
XII. IMPLEMENTATION
The provisions of this directive are effective upon receipt. Each mili-
tary department shall implement the substance of this directive as
soon as possible and insure the instruction of all elements and levels of
responsibility concerned in the content, intent, principles and objectives
of this program. Copies of implementing policies and procedures will
be provided to the Office of the Assistant Secretary of Defense (Supply







Department of Defense Directive
ASD (S&L) Number 5154.14
JUhe 23, 1958
Subject: Establishment of the Armed Forces Supply Support Center
RrcFRttRNCRA! («) OOD DirsetiVi 4000,8, Basic Regulation* for the Military
Supply System
(b) DOD Directive 5126.1, Assistant Secretary of Defense
(Supply and Logistics)
(c) DOD Directive 4130.2, Development and Maintenance of
the Federal Catalog System within the Department of
Defense
(d) DOD Directive 4120.3, Defense Standardization Program
(e) DOD Instruction 4140.12, Utilization of Department of
Defense Materiel Assets
(f ) DOD Directive 5126.14, Department of Defense Materiel
Secretaries' Council.
I. AUTHORITY, PURPOSE AND INTENT
A. Pursuant to the authority contained in the National Security Act of
1947, as amended, and Reorganization Plan No. 6 of 1953, and in fur-
therance of the basic policy set forth in reference (a), the Armed
Forces Supply Support Center is established within the Department
of Defense as a joint center of the military services under the author-
ity, direction and control of the Secretary of Defense, with functions,
responsibilities and relationships as set forth below. The Assistant
Secretary of Defense (Supply and Logistics) shall, within established
procedures, act for the Secretary of Defense in carrying out the pro-
visions of this directive.
B. The purposes and objectives of the AFSS Center are:
1. To provide the most effective and economical administration of
certain common supply functions of the military services.
2. To promote and coordinate integrated supply management among
the military services concerned with common materiel.
3. To develop means for the elimination of any undesirable incon-
sistency, duplication and overlapping among supply operations of
the military services, and for the elimination of any unnecessary
administrative procedures.
C. The AFSS Center will not engage in the determination of materiel
requirements, or in procurement, inventory control, storage or dis-
tribution operations.
II. MODIFICATION OF DIRECTIVES
This directive modifies the provisions of references (c), (d) and (e), which
will be changed accordingly.
III. DEFINITIONS
A. Commercial items of materiel—those items required by the military
services, which are generally used throughout the civilian economy
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and which are available through normal commercial distribution
channels (frequently referred to as "off-the-shelf items).
B. Non-commercial common items of materiel—those items required by
two or more of the military services, which are not generally used by
the civilian economy, including items of similar manufacture or fabri-
cation which may vary among the services as to color, finish, mark-
ing, etc.
IV. ORGANISATION AND FUNCTIONS
A. Scope
The AFSS Center will confine its activities to the fields of "commer-
cial" and "non-commercial common" materiel, except to the extent
that the cataloging, standardization, and materiel utilization pro-
grams apply also to non-commercial, non-common items of materiel.
B. Management
The AFSS Center shall operate under the general direction of a
council, the name of which shall be the Armed Forces Supply Sup-
port Council, and under the direct supervision of a Director.
C. Responsibilities of the AFSS Council and the Director
1. The AFSS Council provides a fully-representative executive group,
responsive to the military services, but under the direction of the
Secretary of Defense, to exercise general direction over the work
of the AFSS Center. The principal functions of the AFSS Coun-
cil will be to approve and review progress in accomplishing the
work projects established by the Director of the AFSS Center; to
approve appointments to key positions within the AFSS Center
on the recommendation of the Director; to make decisions to the
extent authorized, based upon the analyses and recommendations
submitted by the Director, to be implemented through appro-
priate channels within the military services; and to make recom-
mendations (including additions to and changes in DOD Directives
and Instructions) for decisions and implementation by responsible
officials of the Department of Defense. The AFSS Council shall
delegate to the Director the authority necessary to carry out the
v_ functions of the AFSS Center.
2. The Director shall be responsible to the AFSS Council and shall
be in full charge of the internal management of the AFSS Center,
with responsibility for supervising current operations, planning
and conducting approved work projects, determining the data re-
quired, and obtaining such reports and information as needed
directly from the military services. The Director will establish
work projects, prepare analyses and recommendations, and select
key personnel, for the review and approval of the AFSS Council.
D. Functions of the AFSS Center
The AFSS Center is charged with the performance of the following
functions in accordance with the applicable DOD Directives and
Instructions.
1. Administers the Federal Catalog Program in accordance with
reference (c). The AFSS Center will prepare and publish catalog
data and insure conversion of military supply systems to the ex-
clusive use of Federal Catalog data.
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2. Administers the Defense Standardization Program in accordance
with reference (d).- The AFSS Center will recommend the assign-
ment of responsibility among the military departments, monitor
studies, and monitor the development of specifications and stand-
ards in accordance with approved plans and schedules.
3. Administers the Defense Materiel Utilization Program in accord-
ance with reference (e). In this connection the AFSS Center
tllVttejIti §¥90t8Uf9i| M) I'*3 HftStiliti Hv Hie CntninnHR.v nnd A»i««
Coordination Groups after approval by the AFSS Council, to as-
sure the cross-utilization of assets in order to minimize procure-
ment, stockage and transportation.
4. In accordance with specific study projects, conducts analyses of
the operations of the supply systems of the military services con-
cerned with commercial and non-commercial common items of
materiel, to obtain optimum integration in the interest of increased
military effectiveness and economy. Such studies will include the
development of practical steps to foster efficient interservice
utilization of assets; to increase the degree of commonality of
items; to obtain greater consistency in requirements computation
practices (factors, cycles, lead times and levels) and distribution
patterns; and to achieve closer working relationships among the
organizational elements concerned with the management of com-
mon supply, i.e., inventory control, procurement, distribution and
standardization. Particular attention shall be given to such mat-
ters in the commodity areas covered by Single Manager assign-
ments and the Single Department Procurement assignments.
E. Relationships with OASD (S&L)
1. The AFSS Center shall conduct its work programs in accordance
with objectives and policies developed or approved by the Assist-
ant Secretary of Defense (Supply and Logistics).
2. Specific projects for the AFSS Center will be established by the
Director with the approval of the AFSS Council, based on propos-
als made by the AFSS Center itself, including any member of the
AFSS Council, any military service, or the OASD (S&L). The
Assistant Secretary of Defense (S&L) and the Materiel Secretaries
of the Military Departments shall be kept advised of all projects.
3. Reports of the AFSS Center Director to the AFSS Council will be
transmitted concurrently to the Assistant Secretary of Defense
(S&L) and to the Materiel Secretaries of the Military Depart-
ments. If action is not taken by the AFSS Council within a rea-
sonable period, the Assistant Secretary of Defense (S&L) will call
for a report from the Director and the AFSS Council and obtain
action through appropriate channels.
4. The Assistant Secretary of Defense (S&L) shall review and evaluate
the work of the AFSS Center and may call for reports on its work
at any time. Such reports shall be furnished simultaneously to
the Materiel Secretaries of the Military Departments.
5. In the performance of the responsibilities outlined in this directive,
the Assistant Secretary of Defense (S&L) will utilize the advice
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and assistance of the Materiel Secretaries' Council in accordance
with the procedures established in reference (f ).
F. Staffing
1. AFSS Council. The AFSS Council shall consist of a Deputy
ASD(S&L) as Chairman, a principal military representative of
general or flag rank appointed by each of the four military serv-
ices, and the Director of the AFSS Center.
2. The AFSS Center. The Director and Deputy shall be appointed
by the Secretary of Defense after considering recommendations of
the Materiel Secretaries' Council. The Director will be a civilian
and the Deputy Director a military officer. Division Chiefs and
the professional staff of the Analysis Staff shall be appointed by
the Director with the approval of the AFSS Council. These posi-
tions will be filled by either military or civilian personnel. Staff-
ing of the Analysis Staff and the Materiel Utilization Division
will be on a joint basis. The normal tour of duty for military
assignees (other than those on temporary detail) will be four years.
G. Administration
1. The method of financial support and funding for the AFSS Center
shall be arranged by the Assistant Secretary of Defense (Comp-
troller).
2. Administrative services required in support of the activities of the
AFSS Center shall be arranged by the Office of the Secretary of
Defense.
V. IMPLEMENTATION
A. Each military service shall designate its member of the AFSS Coun-
cil, and an alternate who shall have the power to act in the absence
of the principal member. The Secretary of Defense shall appoint
the Director and Deputy Director of the AFSS Center.
B. Within ninety days after the date of this directive, regulations, pro-
cedures, organizational and staffing plans, and arrangements for
financial and administrative support, required to implement the pro-
visions of this Directive, will be developed and coordinated with the
military services by the Chairman of the AFSS Council and submit-
ted to the Secretary of Defense for approval. The Assistant Secre-
tary of Defense (S&L) will be responsible for the coordination of
these matters with other cognizant elements of the Office of the
Secretary of Defense. The military services, ASD(S&L), ASD-
(Comptroller), ASD(MP&R), and the General Counsel will detail
staff assistants to work with the AFSS Council and the Director in






OFFICE OF NAVAL MATERIAL, DEPARTMENT OF THE NAVY1
A. Policy
The standardization activities in the Navy follows the
2policy established by the Defense Standardization Program.
B. Administration
The administrative work connected with the circulation
and coordination of proposed specifications is a function of
the Office of Naval Material * This office determines also
what activity within the Navy has responsibility for a
particular specification or standardization project. The
responsibility for the technical content of the specifica-
tion belongs to the Bureau to which it has been assigned.
The final decision as to the applicability of a specification
is the prerogative of each Bureau who may use the document
for design or procurement purposes,
C. Organization
Each Bureau within the Department of the Navy uses its
own organizational arrangement for standardization work but
the basic approach is generally the same for each Bureau.
In the Bureau of Ships the work centralization is divided
into two parts; the administrative type having to do with
editing and formal circulation of documents and the other is
the central engineering planning office where policy is
Excerpted from a private communication of E. F. Seaman,
Head, Standardization Assurance Engineering Branch, Bureau
of Ships, Department of the Navy, and from "Bureau of Ships
Standardization Manual", NAVSHIPS 250-350, Bureau of Ships.
2See DOD Directives on pages 87- 95*
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controlled, budget recommendations prepared, engineering
long range plans developed, management for such programs
as calibration and environmental test standards, and coordina-
tion for international standardization* Work at project and
specification level is done in the various technical sections
in the Bureau in accordance with their assigned engineering
functions
.
D. Procedures for developing standards
The engineering draft of the specification is prepared
in the cognizant technical section and sent to the administra-
tive branch for editing and typing after which it is circulated
throughout the military for comment. The comments when re-
ceived are analyzed and when agreement is reached the document
is issued as a coordinated military specification or standard.
Actual specification preparation is done by engineers in a
technical branch when technical subjects are involved,
E. Procedures for revising , interpreting standards
Revision procedures for specifications are the same as
those that apply to the development of a new specification.
When a specification is used for procurement, the inspector
would provide the interpretation unless the question involves
engineering matters that should be referred to the cognizant
Bureau. In these cases, the engineering staff provides the
answer and sometimes find it necessary to revise the speci-




All known and available national and international
standards, when they apply, are used as reference material
in the preparation of specifications to be used by the Navy.
The extent of their interest nationally is described fully in
3Chapter 5 of the Bureau of Ships Standardization Manual.
With regard to national standards the Bureau of Ships is
making an extensive effort to specify, wherever practical,
the applicable industrial spe cif ication. The basis for this
is explained in Chapter 6 of the Bureau of Ships Standardi-
4
zation Manual.
G. Participation in national and international standardi-
zation work
The Bureau of Ships of the Navy participates extensively
in national standardization work with industry and to some
extent in international standardization effort, Other offices
in the Navy participate in the wrok to varying degrees de-
pending on their interest. The Bureau of Ships operation is
more fully discussed in Chapter 5 of the Bureau of Ships
Standardization Manual.
Reproduced in the following pages

















Using Technical Societies for Standardization
INTRODUCTION
One phase of the Bureau of Ships' work in the
development of specifications needed in support of
shipbuilding is that of working with industry in or-
der to make maximum and most economical use of
standard industrial practices, procedures, methods
and materiel. The extent of the Bureau's technical
interest is such that approximately 400 committees
and subcommittees of non-Government technical so-
cieties and associations are included in the liaison
work. This is accomplished by centralizing at one
point all of the information pertaining to non-Govern-
ment technical and professional society work and in
using this central point to coordinate and unify the
Bureau's position in balloting and commenting on
industrial or non-Government standardization pro-
posals. The technical input for these actions is the
responsibility of the cognizant technical codes of
the Bureau and all incoming material of interest to
these codes is circulated for appropriate comment
and recommended action. The names of the cogni-
zant engineers are listed, when available, for each
committee activity under the central Bureau tech-
nical society liaison address.
The central industrial liaison point for develop-
ment and issuance of American Standards is the
American Standards Association (ASA) located in
New York City. These standards are issued only
after a consensus of agreement has been developed
by circulation to all interested industry and Gov-
ernment activities. As the result of this procedure
the American Standard represents broad national
acceptance.
Projects are never initiated by ASA, but by or-
ganizations such as technical societies, trade as-
sociations, or Government agencies which then may
become the sponsor. The ASA provides the mecha-
nism, the facilities, and the assistance to bring the
^muutud (jfo|octk to a successful conclusion in
the form of mutually acceptable standards.
The bulk of the Bureau's work in dealing with
non-Government technical committees is concentro-
trated in the ASA and the American Society for Testing
Materials (ASTM). The Bureau has held a paid-up
membership in perpetuity in the ASTM and in June
of 1961 completed 50 years of membership. The
development of standard test methods and specifica-
tions in the field of materials comprises the major
part of the Bureau's work in the ASTM.
PURPOSE AND OBJECTIVE
The purpose of this chapter is to explain the Bu-
reau's dealings with non-Government technical and
professional societies to the end that the Bureau
engineers may receive full benefit from the utiliza-
tion of this facility. The general objectives of this
technical society liaison work are:
a. Maintaining awareness of kinds of indus-
trial standards developed with view toward their use
in procurement in the shipbuilding program.
b. Voting on suitability of proposed industry
standards for the dual purpose of being a part of the
industrial standardization effort, while at the same
time protecting the Bureau's interest in commer-
cially available material.
c. Participation in meetings to the extent
necessary in order to encourage the trend of indus-
trial standardization toward mutually acceptable
industry-Government standards.
It is intended that the end results of the Bu-
reau's technical society liaison procedure will in-
clude the following:
(1) A dynamic Bureau posture indicative
of the Bureau's peacetime and mobilization needs.
(2) Reduced shipbuilding costs through
use of industry standards.
(3) Increased weapons-system reliability
through use of broader industrial experience in pro-
ducing common use standard parts.
(4) Greater availability through industrial
productivity.
(5) Improved quality assurance through the
use of nationally recognised itHhdatd tss? *«»fc*M*>
DEFINITIONS
a. Standards: The term standard, as used
here, is intended to include standardization docu-
mentation whether it be a standard or a specifica-
tion. Standards as referred to in this chapter do not
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include commercial specifications referred to in
paragraph c as follows.
b. Industry Standards: Industry standards are
those documents which have had wide acceptance
throughout industry. These standards are generally
sponsored by some non-Government technical soci-
ety or association.
c. Commercial Specifications: Commercial
specifications generally relate to a set of require-
ments which may have been prepared for one partic-
ular industrial organization or a relatively few in-
dustrial organizations. Such specifications may be
of a proprietary character.
d. Professional Societies: These societies
consist of a membership of engineers, scientists,
or technologists who engage in technical work on
the basis of their professional stature, rather than
in terms of individual industrial organizational
interests.
e. Trade Associations: Such associations
are formed to represent a particular producing area
of industry. The bulk of their membership consists
of manufacturing organizations.
SCOPE
The scope of interest of the Bureau's society-
liaison activity covers all areas where the ship-
building mission may be either directly or indirectly
supported by participation in society work. The
scope does not include matters that relate to Gov-
ernment committees, working groups, etc.
ADOPTION OF INDUSTRY STANDARDS
It is the policy of the Bureau to adopt and use
industry standards in the interests of economy where*
ever such standards are adequate in meeting the
needs of the Bureau for its procurement. In many
cases, it is possible to adopt these standards, "as
is," but in other cases, certain modifications ranging
from minor to major are necessary. In these cases, it
is necessary that the differences be recognized and
that work be initiated to introduce amendment pro-
posals in industrial committees so that the Bureau
may use these documents. Participation in non-
Government committee work which will result in mu-
tually acceptable standards between Government
and industry is discussed more fully in the section
on Standards Project Initiation in Industrial Com-
mittees as follows.
STANDARDS PROJECT INITIATION IN
INDUSTRIAL COMMITTEES
The method of introducing a proposed change into
an industrial or non-Government technical committee
will vary with each particular subject. Advice as to
the proper procedure to follow in this matter is avail-
able in Code 708C. In the more minor cases it may
be possible to handle the suggestions by correspond-
ence. However, in those cases where a complex
technical area is involved, and where a considerable
amount of work is necessary, a more formal type of
project is necessary and will require periodic meet-
ings attended by Bureau personnel.
As an example of how a project may be initiated,
reference may be made to a typical procedure. After
consultation between the cognizant technical code
and Code 708, a letter is prepared to the ASA, by
Code 708, suggesting that the problem be taken un-
der consideration. If the ASA reacts favorably to
this proposal, a general meeting will be called by
the ASA and all interested segments of industry and
Government will be invited. During this general con-
ference, a decision will be reached as to whether or
not the project will be established. In the event the
project is undertaken, a second meeting is held, at
which time the organizational format for the work is
developed.
It is the responsibility of the Bureau, whenever it
suggests that a project be established, to participate
in the meetings that are called to discuss and solve
the problem. Justification for such participation is
based on the manpower saving to the Bureau which
results from industrial input in the ratio of several
times the input of the Bureau of Ships. For the gen-
eral meeting and the organizational meeting, it is
necessary that a representative of Code 708 and the
technical code attend. The subsequent meetings
require attendance by the cognizant technical code.
EXAMPLES OF PROJECTS IN
TECHNICAL SOCIETIES
The following selected examples will serve to
illustrate the manner in which the Bureau works with
societies and associations on different kinds of
problems.
a. R. F. Hazards. Explosive hazards and
dangers to personnel were known to exist as the re-
sult of close-range high-intensity radio frequency ra-
diation. The Bureau (Code 708) recommended to ASA
that a project be established to develop adequate
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standards. A general meeting was called and Sec-
tional Committee C95 was established with Bureau
of Ships as sponsor. Work is progressing with Code
454 providing the Bureau technical input.
b. Roughness Scale. The Bureau of Ships
(Code 634) developed under contract in 1959 a
roughness scale for reinforced plastic laminate sur-
faces. Replica of selected plastic surfaces were
made up. The study was submitted toASTM and the
Society of the Plastics Industry (SPI) for considera-
tion as an industry standard.
c. Electric Motors. ASA was asked to assist
on motor standardization problems of interest to Bu-
Ships. A sectional committee C50 for rotating ma-
chinery already existed. A task under this commit-
tee was established with Code 660 as the technical
Bureau participant. Considerable savings have
resulted in the Bureau's procurement of motors.
d. Industrial Steel Standards. As the result
of BuShips engineering planning in standardization,
the American Iron and Steel Institute was asked by
DOD to develop an industrial set of standards for
steel so that the military could buy this material
without paying premium prices. One document has
been prepared and others are in process.
e. Sound Measurements. Different reference
points are being used for measurements of sound in
air versus that in water. The ASA as a result of
writing group S1-W44 is studying the problem. Tech-
nical codes in the Bureau having the major interest
are 345 and 372.
f. Drawing Room Practice. Important devel-
opments in ASA Committee Y14 for drawing room
practice are channeled to Code 520 and to other
interested codes.
AIA — Aerospace Industries Association
API - American Petroleum Institute
EIA - Electronic Industries Association
IES — Institute of Environmental
Sciences
NAS/NRC - National Academy of Science —
National Research Council
SPI — Society of the Plastics Industry
ASTE — American Society of Tool Engi-
neers
ISA — Instrument Society of America
AISI — American Iron and Steel Institute
AOA — American Ordnance Association
ASHRAE - American Society of Heating
Refrigerating and Air-
conditioning Engineers
ISO — International Organization for
Standardization
IEC — International Electrotechnical
Commission
ASQC - American Society for Quality
Control
AFBMA - Anti-Friction Bearing Manufac-
turers Association
CSA — Compressed Gas Association
NACE — National Association of Corrosion
Engineers
NEMA -National Electrical Manufacturers
Association
SMPTE — Society of Motion Pictures and
Television Engineers
SNAME - Society of Naval Architects and
Marine Engineers
SES — Standards Engineers Society
TYPICAL PROFESSIONAL SOCIETIES
AND ASSOCIATIONS
Some of the societies and associations where
the Bureau participates are listed below:
TECHNICAL SOCIETY LIAISON SERVICE
A summary of the technical society liaison serv-
ice available to the Bureau through Code 708C is
as follows:
ASTM — American Society for Testing
Materials
ASA — American Standards Association
SAE — Society of Automotive Engineers
A8ME a American Soelet* tsf Maehanlfea!
Engineers
AWS - American Welding Society
WRC - Welding Research Council
AIEE — American Institute of Electrical
Engineers
IRE - Institute of Radio Engineers
Official Bureau contact point with non-Govern-
ment technical societies.
Copies of industry standards.
Cross-index information concerning Military-
Industry Standards:
Centralized Bureau information on technical
societies and Bureau participation in soci-
ety work.
Project initiation in technical societies.




Circulation of technical ballots to cognizant
Bureau codes and notification of the perti-
nent technical societies of the Bureau's
voting position.
Policy and procedural information relative to
Bureau work with technical societies.




The lists of cross indexed military- industry spec-
ifications together with approaches to the problem

















The Bureau has, for many years, been concerned
with developing mutually acceptable Government
and industry standards. This matter is fully dis-
cussed in Chapter 5 of the Bureau of Ships Stand-
ardization Manual. More recently, the program has
been accelerated by placing emphasis on the selec-
tion of applicable industry standards and specifica-
tions for use in the shipbuilding program. These
references in most cases are found in the purchase
specifications for important end items such as tur-
bines, motors, generators, tubular products, etc.
It is essential, in the selection of industry spec-
ifications, that there be an evaluation of the dif-
ferences existing between the Military document
and its closest industry counterpart. This need is
the basis for preparation of the cross-index informa-
tion which forms a part of this chapter. This work in
its initial phases has been done under Bureau of
Ships contract with the American Standards Associ-
ation. The ASA staff representative worked with
cognizant Bureau of Ships engineers in the devel-
opment of the cross-index information contained in
Appendix I of Chapter 6.
SCOPE
The beginning phases of the cross indexing and
evaluation are confined to materials, fasteners,
terminology, and test methods. This initial scope
was selected since it is considered that these areas
have the largest potential for cost reduction by using
standards that are acceptable to both industry and
Government. This scope as defined does not elimi-
nate consideration of more complex materiel where
it is beneficial to examine such fields.
PROCEDURE FOR DEVELOPING COMPARISON
DATA
A Government\specification, falling within the
defined scope, is selected for examination on the
basis of its use in a number of Bureau applications.
A search is then made for the closest industry
counterpart to the government document. The spec-
ifications are then compared and the differences
and similarities are listed. Each specification is
identified by date of issue so that there can be no
question as to the issues for which the comparisons
were made.
Each comparison is coordinated to the extent
practicable in the Bureau with the material engineers
and with the cognizant technical codes having re-
sponsibility for the installation and use of end items'.
After this step, the information is included in Ap-
pendix I of Chapter 6.
UPDATING
Updating of the comparison is required when
either the Government document is revised or when
a change is made to its industry counterpart. Noti-
fication of changes to a Government document are
published in the Weekly Administrative Bulletin.
Changes in industrial requirements are identified
by Code 708C in its Government-industry liaison
work with non-government technical and professional
societies. When specification changes occur, the
last evaluation and background is circulated to the
cognizant technical codes for updating.
DOCUMENT AVAILABILITY
When industry specifications and standards are
referred to for procurement purposes by the Bureau,
it is intended that the contractors obtain their own
copies from the issuing industrial activity which is
normally a recognized technical or professional
society or association. Examples of these organi-
zations and their addresses are as follow:
American Standards Association (ASA)
10 East 40th Street
New York 16, New York
American Society for Testing Materials (ASTM)
1916 Race Street
Philadelphia 3, Pennsylvania
American Institute of Electrical Engineers (AIEE)
33 West 39th Street
New York 18, New York
Society of Automotive Engineers (SAE)
485 Lexington Avenue
New York 17, New York
American Society for Mechanical Engineers
(ASME)
29 West 39th Street
New York 18, New York
USE OF CHAPTER 6
The use of this information by the Bureau, as
set forth in chapter 6, is determined by the govern-
ing notices and instructions that have been issued
for this purpose. The objective can be generally
defined by the statement that it is the intent to use
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industry specifications and standards wherever
practical. This means that the industry require-
ments must be equal to or better than the minimum
essential Naval needs, and that the specifications
must have a sufficiently wide coverage of industry
to be indicative of overall acceptance.
Costs in shipbuilding are dependent to a great
extent on the specifications which form a part of
the contract. It is essential, therefore, to make
sure that those specifications involving the least
cost, both initially and long range, are used. It is
equally essential that these same specifications
assure a degree of reliability consistent with the
mission, for which the ships are designed.
The maximum use of industry specifications,
when applicable, generally reduces shipbuilding
costs, and thus extends the purchasing power of
available shipbuilding funds. These industry docu-
ments cover the most standard and readily procured
material. Requirements beyond those stated in the
standard document are generally the ones for which
premium prices are paid.
As an aid to the engineering selection of proper
and more economical specifications, the Bureau of
Ships, under contract with the American Standards
Association, is making available cross-index infor-
mation between Government specifications and their
nearest industrial counterpart. This information
consists of a listing of the differences and similar-
ities between the specifications as recorded in the
documents. Determination of the engineering sig-
nificance of these differences is the responsibility
of the cognizant engineering offices in the Bureau
or a Bureau field activity. When the material is in-
tended for use aboard ship and when performance
and reliability are critical factors, as for combatant
vessels, the approval for use of industry specifica-
tions is generally required at Bureau level unless
specific instructions are issued to the contrary.
For auxiliary classes of ships, decisions regarding
the use of industry specifications may be made at
field activity level in those applications where the
strength of the material is not a critical factor. In
any event, the use of a Government specification
covering the highly specialized and more expensive
material, or of an industry specification covering
the more readily available standard material will
depend very largely on the performance required-
critical or non-critical.
The information in Chapter 6, Appendix I, is in
loose leaf format to facilitate additions and re-
visions.
The cross-index information in this chapter also
provides the basis for resolution of differences in
requirements between Government and industry, and
the issuance of specifications that represent the
broadest national acceptance. The procedure for
accomplishing this is defined in Chapter 5 of the




A number of questions have been raised tesuit-
ing from the comparison of differences in specifica-
tions and the release of this information to the Bu-
reau, field activities, and industry. Some of the
commonly asked questions and their answers are
listed below:
Q. Does the listing of an industry specification
commit the Bureau to its use?
A. The selection and use of any specification-
industry or government—is the result of decision by
the cognizant engineer. The cross-index information
is provided so that the engineers may more easily
select and reference these documents for procure-
ment purposes when they can be advantageously
used.
Q. When an industry specification is referenced
and used by the Bureau in preference to a military
document does this mean that the military document
will be cancelled?
A. The only instance where a military document
can be cancelled is in the case of a limited co-
ordination specification prepared for and used only
by the Bureau of Ships. Cancellation of a coordi-
nated document requires agreement by all interested
military services.
Q. How does the use of industry specifications
relate to the Department of Defense policy?
A. DOD policy statements endorse the use of
industry standards wherever feasible. The Bureau' s
policy is in agreement with the DOD Instruction.
Q. Can industry documents be used in procure-
ment of material for stock purposes?
A. There is no policy which prevents the use of
industry standards in buying materials for stock.
(See section titled, "Use of Chapter 6".)
Q. Will the Bureau provide the contractors and
bidders with copies of industry documents which
are referenced?
A. No. The contractors. or bidders should obtain




Q. Is the cross-index information developed by
the Bureau available for use by other activities?
A. Use of this information depends on engi-
neering decision in the cognizant activity. The re-
lease of this information by the Bureau does not
constitute authority for indiscriminate use.
Q. Is the comparison of industrial documents
confined to the standards of one or a few non-
government organizations?
A. No. The standards of any non-government
body, when a reasonable degree of national accept-
ance has been developed, is the basis for compari-
son and use by the Bureau.
RELATED LITERATURE
A number of documents both in industry and
Government contain less detailed information de-
rived from other efforts in cross indexing. A few of
these references are described below:
H8(1953)-Steel and Iron Wrought Products. This
contains a summary of industrial practices such as
sizes, shapes, and grades.
MIL-HANDBOOK-Hlb (1958)-Cross-Index of
Chemically Equivalent Specifications and Identifi-
cation Codes (ferrous and nonferrous alloys). This
handbook groups alloys under different code num-
bers with each code number referring to specifica-
tions of both Government and industry for a similar
chemical composition. No strength value or other
information as to performance is included.
Proposed Federal Standard 152. This presents a
definition of industrial standards for steel as pre-
pared by the American Iron and Steel Institute.
ABC-ARMY-STD-20 (1952)-Nonferrous Metals
and Alloy Specifications for Commercial and Military
Service. This is a cross index prepared by the
American, British and Canadian Standards Program
which lists alloys of Canada, Australia, U. S. and
Britain. It includes ASTM, AMS, SAE, and govern-
ment documents. Mechanical properties and physi-
cal compositions are identified. Tubing, wire and
rivets are included.
ABC-ARMY-STD-2 (1959)-Catalog of Ferrous
Alloy Specifications. This is similar to the preced-
ing listing except that it is confined to areas of
ferrous materials.
Cross-Index Sheets—Appendix I to this chapter
contains the cross-index information concerning




STANDARDIZATION DIVISION. FEDERAL SUPPLY SERVICE,, GENERAL
SERVICES ADMINISTRATION, 1
In 1910 Congress directed that a General Supply Committee,
consisting of representative of the Federal departments, be
formed, and indefinite quantity term contracts entered into,
for items in common use against which purchase orders might
be placed by the departments for direct delivery. Substan-
tial savings through standardizating requirements and quantity
prices resulted^
Immediately following World War I, Boards and Committees
were established under the direction of the Bureau of the
Budget to coordinate traffic management, purchase speci-
fications, surplus disposal, commodity cataloging, and the
standardization of contract forms., Each agency, however,
continued to perform its own supply operations, except for
participation on the General Supply Committee for term
contracting
.
In 1927, the construction of a Federal warehouse in the
District of Columbia was authorized by Congress to enable
the consolidated purchase of supplies in continuous and re-
curring use for distribution to Federal agencies as required.
In 1933, the first central supply organization for the
Federal Government was established as the Procurement Division
of the Treasury Department „ It was authorized to determine
policies and methods of Government-wide procurement,
Excerpted from Reference 46 and GSA : s publication FSS
5450.7, Chapter 1, 10-26-59,
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With the passage of the Federal Property and Administra-
tive Services Act of 1949, known as Public Law 152, 81st
Congress, there came into being on July 1, 1949, for the first
time in the organization of the Federal Government, a general
housekeeping service. The agency thus established by the
Congress, known as the General Services Administration, is
made responsible under the law "to provide for the Government
an economical and efficient system for: (a) The procurement
and supply of personal property and nonpersonal services,
including related functions such as contracting, inspection,
storage, issue, specifications, standards, property identi-
fication and classification, transportation, and traffic
management , management of public utility services, repairing
and converting, establishment of inventory levels, establish-
ment of forms and procedures, and representation before
Federal and State regulatory bodies; (b) the utilization
of available property; (c) the disposal of surplus property;
and (d) records management."
GSA OPERATING SERVICES . --The General Services Administration
consists of five operating services: Defense Materials Service,
Federal Supply Service, National Archives and Records
Service, Public Building Service, and Transportation and
Public Utilities Service. Each of these is headed by a
Commissioner with the exception of the National Archives and
Records Service, which is headed by the Archivist of the
United States.,
GSA STANDARDIZATION ACTIVITIES . - -The standardization acti-
vities of the General Services Administration apply not only
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to real and personal property but also extend into certain
aspects of standardization of management practices and
procedures. Recognizing this, the act gives the Administra-
tor authority to "Establish and maintain a uniform Federal
Supply Catalog System and prescribe standardized forms and
procedures . . . and standard purchase specifications . '*
Relating this to the five operating services, it follows that
the basic elements for design and the types of materials to
be used follow standardized practices for utilizing and
operating buildings, insofar as these involve Federal build-
ings and public works under GSA's program. They are also
coordinated with standardized methods and procedures for
handling records. This coordination contributes much to
overall standardization and the attainment of one of the
principal objectives of the act.
The objective of the General Services Administration is
to provide the essential commodity standards operations neces-
sary to support all supply and property management activities
under the act. These operations include the planning,
directing, and coordinating of all programs of the Adminis-
tration on: (a) The development and maintenance of Federal
specifications and standards and General Services Administra-
tion specifications; (b) the standardization of commodities
purchased and used by the Government, and coordination of
governmental standardization activities; (c) the devlopment
and maintenance of the Federal Catalog System; Cd) the techni-
cal aspects of the Federal Supply Service personnel safety
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and fire prevention programs; and (e) the coordination of
participation by GSA technical personnel in activities of
nationally recognized technical societies and standardizing
bodies
.
High on the list of progressive steps in commodity
standardization is the recently issued General Services
Administration regulation on Federal Specifications and
Standards. This regulation fills a longtime need for a
Government-wide statement of policies and procedures for the
development and use of specifications and standards covering
items of common use in the Federal Government.
Specifications and standards must reflect the best tech-
nical knowledge and experience of Government and industry,
be responsive to technological advances, must provide an
efficient and economical medium for filling the procurement
needs of Federal agencies, and make it easier for manufac-
turers to fill Government orders from their normal commercial
production. Specifically included in the GSA regulation are
the plicies and procedures to be followed by all Federal
agencies in the preparation of specifications and standards
to meet these high objectives.
THE STANDARDIZATION DIVISION OF THE FEDERAL SUPPLY SERVICE. --
The standardization program for materials, supplies, and
equipment purchased and used by the Federal Government is
centralized in the Standardization Division of the Federal
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Supply Service. This Division has two operating Branches
covering specifications and standards, and cataloging.
a. Catalog Branch, The branch function is to super-
vise and coordinate the activities of the four commodity
sections listed in paragraphs b through e below, each of
which sections shall perform the following functions:
(1) Develops and maintains the civil agency portion
of the Federal Catalog System, in coordination with the
Department of Defense and the civil agencies.
(2) Identifies, names, classifies, and provides num-
bers, under the Federal Catalog System, for all items of
supply used by civil agencies,
(3) Aids civil agencies in the conversion to and use
of the Federal Catalog System by consultation; by preparing
applicable procedures; and by developing and publishing item
identification data referencing Federal Stock Numbers to
those stock numbers now used by civil agencies.
(4) Engages in studies, technical analysis and research
to determine whether civil agency items described by GSA are
the same as those used by the Department of Defense.
(5) Develops description patterns and standard termino-
logy, when necessary, so that each item of supply will have
only one description, one name, and one identification number,
differentiating it from all similar items.
(6) Provides the National Buying Division with Federal
Item Identifications for use in preparing the Scores Stock
Catalog and Federal Supply Schedules to achieve fullest use
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of the Federal Catalog System in supply support to all
Federal agencies.
(7) Reviews new and revised purchase descrip-
tions prepared by the National Buying Division to provide
or confirm item identification data and stock numbers under
the Federal Catalog System.
b. Section 1. Furniture, office machines, house-
hold furnishings and appliances, packaging and packing,
toiletries, clothing, and textiles.
c. Section 2. Chemicals, drugs, medical and dental
equipment, paints, office supplies, photographic equipment,
fuels, lubricants, oils and waxes, paper, and subsistence..
d. Section 3. Construction and building materials,
metals, plumbing materials, hardware and abrasives, hand
tools, materials handling equipment, machinery, transporta-
tion equipment, and tires.
e. Section 4. Electronic equipment, instruments
and laboratory equipment, communication equipment, weapons,




Specifications and Standards Branch,,. The branch
function is to supervise and coordinate the activities of
the five commodity sections listed in paragraphs g through
k below, each of which sections shall perform the following
functions
:
(1) Develops or assigns to other agencies for
preparation, new, revised, and amended Federal Specifications
for promulgation by GSA.
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(2) Develops or assigns to ether agencies for
preparation, Federal Standards which eliminate unnecessary
types, grades, and sizes of items, establish engineering
practices relating to design, materials, processes, product
application, and test methods.
(3) Coordinates standardization activities of
Federal agencies to achieve more effective and efficient
Government supply.
(4) Develops Federal Qualified Products Lists
for selected commodities, or assigns development to other
agencies
.
(5) Assigns and directs developmental testing
by qualified testing activities as required in the prepara-
tion of specification and standards.
(6) Analyzes and evaluates new products and
recommends whether they should be included in the Federal
Supply System.
(7) Coordinates standardization projects with
Government, industry, technical societies, and trade associa-
tions to establish uniform Government requirements and assure
maximum utilization of industry standards.
(8) Programs production of Federal Specifica-
tions, Federal Standards, and Federal Qualified Products Lists
and establishes schedules of production to keep current with




(9) Works with Federal agencies, suppliers, and
GSA organizational units, to assure that standardized items
of supply are economical, adequately service the using
agencies, and that specifications and standards provide re-
quisite requirements for packaging and quality control,
(10) Provides National Buying Division with
purchase descriptions where no formal specification for the
item exists and immediate procurement is necessary.
(11) Develops handbooks, use pamphlets , and
other guide documents.
(12) Prepares and maintains the Index of
Federal Specifications, Standards, and Handbooks.
g. Section 1. Furniture, office machines and
supplies, brushes, brooms, cordage, leather products, re-
production equipment, security equipment , textiles and cloth-
ing.
h. Section 2. Chemicals, drugs, fuels, lubricants,
laboratory equipment, paints, paper products, plastics and
plastic products, preservation and packing, soaps and sub-
sistence .
i. Section 3. Construction and building materials,
insulation, hardware, metals, plumbing materials, refrac-
tory materials, rubber products, tires and tubes.
j. Section 4. Electrical and electronic equipment,
electrical supplies, hospital supplies and equipment, light-
ing fixtures and lamps, medical and dental equipment,
photographic equipment, safety equipment.
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FEDERAL SPECIFICATIONS AND FEDERAL STANDARDS . --The Federal
Specifications Board and its 77 subsidiary Technical Commi-
ttees were abolished in 1952. The Board's work was recog-
nized as competent and authoritative. However, a need was
felt for greater speed and flexibility in the preparation of
new and revised specifications in order to keep ahead of a
fast-moving supply machine. To solve this need, the "assigned
agency" method of developing new Federal Specifications and
revising and amending existing ones was adopted, This
method provides the facility whereby, under GSA's leadership,
"the wealth of experience and ability of technical personnel
of Federal agencies and industries are utilized in maximum
degree. Under the assigned agency method, Federal agencies
are given responsibility for development of specifications
and standards projects for which they have specialized
knowledge. As agencies accept assignments, specifications
and standards projects are carefully coordinated to meet the
most pressing needs of agencies.
Also, Interim Federal Specifications were introduced in
such a way as to provide urgently needed temporary specifi-
cations for immediate use. This change has resulted in
doubling the annual output of new Federal Specifications. It
has accelerated the job of keeping existing specifications
up to date. To accomplish GSA's standardization objectives,
provision had to be made to limit procurements to standard
items. Federal Standards do this job. They are of three
types--(a) Supply Item Limitation Standards: The limitation
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standard is most significant. The 81 now available limit
procurements to those qualities, types, and sizes of supply
items which most economically and effectively satisfy the
needs of using agencies. For example, the Standard on
Paper Towels (No. 7) reduced the varieties of towels pre-
viously bought from 18 to 7, simultaneous standardizing quali-
ties and packs. (b) Test Method Standards: There are more
than a dozen of these documents. They appear as large com-
pilations of widely coordinated test methods covering as
many different product or commodity areas. In all, there
are more than 1,200 separate test methods each of which is
"standard" for the testing of Federal purchases, and each is
widely accepted. For instance, Federal Test Method Standard
No. 79,1, Lubricants, Liquid Fuels and Related Products,
brings together the whole category of Test Methods in the
field which it covers. It adopts to a great extent the
ASTM test methods. The looseleaf arrangement of the indivi-
dual test methods permits ready revision. This standard
reflects agreement and uniformity between Government,
suppliers, and industrial users of standard test methods,
(c Engineering , Process and Procedural Standards: The
Engineering and Process type of Standard is typified by No.
245 which provides uniform dimensions for aluminum and mag-
nesium wrought products for use throughout the Government.
Procedural Standard No. 5 provides the necessary instructions
for preparation of Federal item descriptions so that supply
items which will enter a supply system will be cataloged
before the item actually enters the system,
120

PROMULGATION OF FEDERAL SPECIFICATIONS AND STANDARDS BY GSA.--
Federal Specifications and Standards are promulgated by
GSA. Before approval and promulgation, GSA reviews them to
assure that the comments of Federal agencies and suppliers
have been properly incorporated or reconciled, In some ins-
tances, it is necessary for the assigned agency as discussed
above, or GSA to hold conferences with agencies and industry
in further development before the specification or standard
is ready for promulgation for mandatory use.
Although the responsibility for developing Federal and
Interim Federal Specifications and Standards is in some cases
assigned to Federal agencies with their consent, GSA has
sole promulgation authority for them.
The recommendations of Federal agencies and of industry
on the need for amending or revising specifications are most
helpful to GSA in doing this job. In this connection,
suppliers are encouraged to recommend substitute items offer-
ing the same or better service at lower cost than those covered
in existing specifications. Consideration can then be given
specification revisions for future invitations.
As of June 30, 1961 there were 4,062 Federal Specifica-
tions and 140 Federal Standards. This is about 70% of the
total number of specifications needed and 1/3 of the total
Standards which will be required.
A complete list of Federal Specifications and Standards
appears in "Index of Federal Specifications, Standards and
Handbooks", GSA, January 1, 1962.
121

USE OF INDUSTRY STANDARDS IN FEDERAL SPECIFICATIONS AND
STANDARDS . -
-
GSA uses recognized industry and technical society stan-
dards in formulating Federal Specifications and Standards
.
As an example, coordination with industry and Government
resulted in the adoption of eight industrial methods of test-
ing glassware. The industrial methods are referenced in a
Federal test-method standard, rather than being reprinted.
In the field of metallurgy 25 standard methods of testing
metals were combined into one Federal standard for the
first time. Twelve of the tests are newly developed in the
field of metallurgy.
USE OF FEDERAL STANDARDS BY INDUSTRY. --
The American Standards Association has adopted its fir^t
Federal Standard: X-Ray Tube Focal Spot, Method of Measure-
ment. Prior to the establishment of this standard, there was
no commonly accepted method of measuring the performance
of diagnostic X-ray equipment. Another standard in the
X-ray field under consideration by the ASA is shockproof
cable terminal and receptacles for use on X-ray equipment.
These universal connectors eliminate the need for indivi-
dually designed connectors for each make of machine. State
governments also have shown a vital interest in supply stan-
dardization by adopting in whole or in part more than 1,300
Federal specifications that were recommended for use by the
National Association of State Purchasing Officials.
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FEDERAL CATALOGING PROGRAM. --Public Law 152 recognizes and
makes statutory the requirement that the Administrator
establish and maintain a uniform Federal Catalog System.
The statute stipulates that such a uniform commodity classifi-
cation, the uniform stock numbers, and item descriptions are
to be used in all applicable supply activities of Federal
agencies. The military departments have completed the stock
numbering and identification of all military supply items.
The military departments will use the Federal Catalog System
exclusively in all their supply activities after December 1958.
GSA has cataloged all of the items in Stores Stocks and
Federal Supply Schedules which it procures for agencies.
The items which civil agencies procure directly from suppliers
are being progressively brought into the Federal Catalog
System. When completed, this system will eliminate the con-
fusion of many different systems of stock numbering identi-
fying civil agency items; thus providing a single basis
upon which the functions of requisitioning, procurement,
storage, issue, and utilization can be handled without the
confusion of differing numbers, differing item names, and
varying description characteristics.
Too much emphasis cannot be placed upon the significance
of the Federal Catalog program. Every phase of supply
administration requires the facility of a uniform identity
for each individual supply item. Thus, requirements planning,
requisitioning, procurement, warehousing, stores issue, utili-




The Federal Supply classification makes possible the
organization of supply information, reports, programing, and
financial and inventory control on a comparable basis not
heretofore possible. This, combined with the standardiza-
tion identification number and description, enables the
buyer and seller to speak the same language in all dealings,
from procurement to utilization and disposal.
The full benefits of standardization cannot be obtained
without first finding out what individual line items of
supply are being used by each Federal agency. When all have
been uniformly identified under the Federal Catalog System,
standardization can then go the whole distance of eliminat-
ing the unecessary and wasteful items from the supply system,
It will also provide the means of keeping current with the
new or revised standards required by technological changes.
The civil agency portion of the Federal Catalog System
covers an estimated 700,000 important civil agency items.
Approximately 290,000 of these or 41% of the work, were
cataloged in the Federal Catalog System as of June 30, 1961.
THE QUALITY CONTROL DIVISION OF THE FEDERAL SUPPLY SERVICE,
INSPECTION AND QUALITY ASSURANCE. --
It has long been the responsibility of the contractor
to determine that materials and equipment produced for the
Government are manufactured, fabricated, and assembled to
meet all contract and specification requirements. It is the
manufacturer's responsibility to build quality into the pro-
duct and to conduct inspection and tests to screen out
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defectives and determine beyond doubt that the material
presented for inspection is acceptable
.
Responsibility rests upon the contractors and producing
activities for controlling product quality and for offering
to the Government for acceptance only those items considered
by them to conform to contractual requirements.
QUALITY ASSURANCE POLICY. --Responsibi lity rests upon the Govern-
ment for determining that contractual requirements have been
complied with prior to the acceptance of the product.
Determination of conformance of the product to contract
requirements shall be made on the basis of objective evi-
dence of quality and quantity. The Government Inspector
shall make optimum use of quality generated by contractors
in determining the acceptability of supplies. To the extent
that the contractor quality data are available and reliable,
as determined by the Government Inspector, such data shall
be used to adjust the amount of Government inspection of
products for acceptance purposes to a minimum consistent
with proper assurance that the supplies accepted conform to
the quality requirements established by the procurement
documents .
Under this policy, reputable and efficient contractors
who consistently produce fully satisfactory material or
equipment are rewarded by minimizing the amount of Govern-
ment inspection.
Several levels of inspection application are available
under the plan to fully protect the Government against marginal
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and submarginal producers. The plan serves as an incentive
to produce satisfactory material, meanwhile giving the con-
tractor an opportunity to reduce material handling, eliminate
duplicate company-Government inspection stations through the
plant checking identical characteristics, create and main-
tain greater quality appreciation consciousness on the part
of plant production and quality control personnel and gen-
erally contribute to the consistent output of quality pro-
ducts at the lowest cost.
Generally, there are two basic types, and a third type
of Government inspection procedure which combines the two
basic types by various means. They are: Type A--acceptance
is based on findings of the Government Inspector, with no
important dependence or use of contractor's inspection system;
type B--acceptance is primarily based on surveillance of the
contractor's inspection system and records, supplemented by
necessary product examination. The method used to determine
the success or failure of the contractor's system must be
completely satisfactory to the Government; type C--this type
of inspection combines types A and B in varying degrees and
methods, with some reliance on contractor inspection but
with a reduced-type Government inspection of the material.
This type of inspection is generally on a limited or selec-
tive basis .
THE GOVERNMENT INSPECTOR. --The Government Inspector, more
than any other Government representative, is the constant
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link between the contractor and all of the Government acti-
vities with which he must deal during the life of his contract.
The Inspector's competency, attitude, and work performance
largely determine the relationship between the Government
and the contractor and his employee . It may even determine
whether the contractor will accept a Government contract or
continue to be a Government supplier.
STATISTICAL QUALITY CONIROL . --St atistical quality control,
now generally referred to as quality control, is a proved
system for maintaining high standards of manufacturing quality,
at minimum cost. Quality control is a major contribution to
manufacturing efficiency. It effect substantial savings in
cost of production by preventing waste, eliminating rework,
and reducing the amount of necessary inspection. It gives
assurance of a high, uniform quality of product leaving the
plant. By providing a common measure of product quality,
it greatly facilitates understanding between producer and
consumer, and it helps to insure acceptance of a quality-
controlled product. Altogether, quality control is becoming
recognized by both Government and industry as the hallmark
of efficient management, and it has become standard operating
procedure in the acceptance inspection programs of the
Government
.
Statistical quality control is easy to apply. Instruc-
tions for routine application of its methods in process
control and in acceptance or evaluation inspection can be
followed without the need for extensive training or higher
mathematics; nor is additional plant equipment usually
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required. The same men, the same equipment, and the same
plants in both Government and private industry have demons-
trated, time and again
,
that more products of higher quality
can be obtained at lower costs by the application of "quality
control." Greater uniformity of products can be obtained,
quality standards improved, production costs better controlled,
and quality assurance obtained more easily by the procuring
and inspecting activities, with full utilization of effective
quality control principles and methods.
To the uninitiated, SQC may appear difficult only because
the mathematical principles upon which it rests are not
immediately obvious. Once the commonsense of these simple
principles is appreciated, this new approach--a new way of
thinking--for inspection, process control, test evaluation,
and management organization finds widespread application.
This new approach provides a scientific foundation for the




U. S. COAST GUARD, TREASURY DEPARTMENT
The Coast Guard has the following publications related
to the subject of the thesis:
1. Marine Engineering Regulation and Material
Specifications, CG-115, February 1, 1961
2. Rules and Regulations for Tank Vessels,
CG-123, December 1, 1959
3. Rules of the Road-International-Inland
,
CG-169, May 1, 1959
4. Equipment Lists-Items approved or accepted under
Marine Inspection and Navigation Laws, CG-190,
April 1, 1960
5. Rules and Regulations for Passenger Vessels,
CG-256, March 2, 1959
6. Rules and Regulations for Cargo and Miscellaneous
Vessels, CG-257, March 2, 1959
7. Electrical Engineering Regulations,
CG-259, December 1, 1960
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COMMODITY STANDARDS DIVISION, OFFICE OF TECHNICAL SERVICES,
DEPARTMENT OF COMMERCE. 1
Two series of standards are issued by the U. S. Department
of Commerce through the Commodity Standards Division of the
Office of Technical Services. Although referred to col-
lectively as commodity standards, they are published as
"Commercial Standards" and "Simplified Practice Recommenda-
tions." They are established as a service to business,
for general use by the public, and not for purposes of Govern-
ment regulation or control.
Simplified Practice Recommendations were first under-
taken in 1921 under the direction of Hon. Herbert Hoover
when he was Secretary of Commerce. A program of aid to
business for general economic improvement was being actively
pursued at that time. These Recommendations set forth the
sizes, kinds, and types of specific manufactured articles
that are in greater demand, as one means of reducing the
cost of production and distribution, thereby gaining other
needed economic benefits for the community.
Commercial Standards were first undertaken in 1928 to
establish definite quality levels for certain commercial
products so as to make them more acceptable to the trade, and
to promote sound commercial practices in their manufacture,
marketing, and application.
Commodity Standards are established in cooperation with
all segments of the industries concerned, including manu-
facturers, distributors, and users, as well as others
Excerpted from Reference 46
130

whose interests may be involved, such as testing labora-
tories, health officials, trade associations, and technical
organizations. Every commodity standard is undertaken only
when specifically requested by a responsible organization or
group in the industry, and they are not issued until formally
accepted by individual firms in all branches of the industry.
Thus a Commodity Standard does not become effective unti 1 a
clear record of industry endoresement is established. The
names of the acceptors are published in each standard.
Of particular significance is the distinctly voluntary
nature of commodity standards. The initial request, the
acceptance, and the application of the standards when estab-
lished, are matters of free choice by the parties concerned.
They desire certain mutual benefits which the standard pro-
vides and utilize it to obtain such benefits.
Experience has shown that certain steps in the prepara-
tion of commodity standards are essential, and these form
the basis for the officially established Commodity Standards
Procedures. Since the success of a standard depends on
broad industry acceptance, rigid adherence to the procedures
is not demanded. They are observed rather as dependable
guides by which the desired results are obtained in an
efficient, orderly manner, so as to avoid delays, misunder-
standings, and ultimate failure when the standard is presented
to the industry for acceptance. The basic procedure is des-
cribed briefly in subsequent paragraphs.
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Revisions of Commodity Standards are prepared in the same
manner as a new standard, except that proposals for revision
are initially referred to a Standing Committee. The
Committee is formed when the standard is first established,
and its limited membership represents the principal branches
of the industry, including the proponents. The Committee
considers the proposed changes and recommends appropriate
action. A suitable revision is then submitted to the trade.
It is not established until adequately supported by written
acceptances from the industry. However, when a revision is
needed, it can be issued promptly with the cooperation of
the acceptors
.
COMMERCIAL STANDARDS- -Commercial Standards have been establi-
shed by the method described above for more than 200 products.
Among them are items of apparel, building materials, plastics,
and textiles, to name but a few. Each standard includes re-
quirements for materials, construction, dimensions, tolerances,
testing, grading, and marking, or other details in accordance
with the desired objectives. In general, however, the central
purpose is to establish definite quality levels according to
the principal demands of the trade, and to provide for close
adherence to the qualities thus defined.
Commercial Standards are designed to accomplish their
objectives without Government controls. Basically, a
Commerical Standard is not enforceable until it is voluntarily
included in a formal agreement between the interested parties.
Most often a sales contract is employed so that the stan-
dard is enforceable by the buyer or seller under the contract.
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A simple and effective method for assuring compliance is
certification and labeling, A label or mark is voluntarily
placed on the product by the producer which clearly identi-
fies it as one that meets the standard. Grademarks and labels
controlled by a trade organization are also utilized in
conjunction with Commercial Standards. In some cases they
are supported by commercial inspection and testing programs.
Such methods have been particularly successful.
SIMPLIFIED PRACTICE RECOMMENDATIONS. --Surveys of economic
conditions made shortly after World War I revealed much
waste in certain industries due to the great variety of manu-
factured products on its inventories. Many types and sizes
could not be justified from a sound economic standpoint. In
many cases approximately 80 percent of the total business of
the industry was being conducted with only about 20 percent
of the varieties offered. Thus, a majority of the varities
constituted an unnecessary waste of materials, production
facilities, and operating capital, needlessly increasing the
cost to the consumer. The results of the surveys were made
available and the industries concerned were shown the ad-
vantages to be gained by concentrating production on the varie-
ties in greatest demand.
Simplified practice, therefore, is not a method of rigid
standardization. In fact, standardization in a direct sense
is not necessarily involved at all. The process of reducing
excess variety, being essentially a matter of selection, is
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termed ''simplification." Also, since it is advised rather
than established by regulation, lists of items selected for
concentrated production are termed "Simplified Practice
Recommendations." However, they may be considered standards
to the extent that they are usable as standard stock lists.
The recommended sizes and types are those regularly produced
for distributors' stocks, other varieties being generally
available only from the manufacturers.
These "recommendations" are prepared and issued by
substantially the same method as Commercial Standards, vary-
ing only in minor details according to their specific pur-
poses. In some cases, simplification is combined with a
Commercial Standard. They are initiated only upon request from
industry, and are not established until accepted in writing
by representative organizations in all branches of the
industry. More than 250 products are included in the present
list of Simplified Practice Recommendations.
PROCEDURE- -The re are five major steps in establishing
Commodity Standards. Salient features of each are as follows:
1. Request - The request is simply a letter which serves
to record the initiation of the standard by the industry. It
definitely requests the cooperation of the Commodity Standards
Division in establishing the desired standard. There may be
prior investigations into its feasibility, and assistance
may be given by the Division in securing needed information.
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2. Draft - The requesting industry group, or proponent,
furnishes a draft of the standard, or provides sufficient
data for the preparation of a draft by the Commodity Standards
Division. An industry committee may be formed by the pro-
ponents to do this specific job. When the draft is received
by the Division, it is assigned to a project manager, who
edits it and corrects any technical or editorial deficiencies
as far as practicable. It may be referred to other Govern-
ment agencies for further criticism, such as the National
Bureau of Standards and the Federal Trade Commission.
3. Adjustment - The draft is circulated by the Division
to leading manufacturers, distributors, users, and technicians
for their views and recommendations. Their comments are re-
viewed with the proponent group to determine the most satis-
factory method of adjustment. If need be, conferences of
various interested groups are held by the project manager,
and the draft is revised and resubmitted for further considera-
tion, the cycle being repeated until all proposals have been
resolved. The draft is then adjusted to secure widest con-
currence .
4. Acceptance - The adjusted draft is circulated by the
Division to all segments of the trade, including manufacturers,
distributors, users, and related interests, for voluntary
written acceptance. It is also announced in appropriate
trade publications. Acceptance is given as a signed endorse-
ment of the standard, but does not constitute a rigid agree-
ment to adopt it. The acceptance shows, however, a definite
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intention to utilize the standard, and to obtain a copy
when issued. When the response from acceptors includes a
substantial majority of the primary interests in the industry,
in addition to general concurrence in the standard without
important opposition, satisfactory industry support is con-
sidered to have been achieved. An effective date is deter-
mined, and the establishment of the standard is officially
announced to the trade by the Division.
5. Publication - The standard thus established is printed
under the direction of the Division and is issued as a
Department of Commerce publication. Copies are furnished
each acceptor and are sent to numerous cooperating organiza-
tions. A supply of copies is maintained by the Superinten-
dent of Documents for sale to the public at low cost as long
as there is a demand for them. Copies are also available
from the Division in limited numbers upon request.
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NATIONAL BUREAU OF STANDARDS, DEPARTMENT OF COMMERCE. 1
A. ORIGIN
The National Bureau of Standards was established by
act of Congress of March 3, 1901 (31 Stat. 1449 as amended;
15 U. S. C. 271-286). The Bureau was initially part of the
Treasury Department and was transferred to the Department
of Commerce and Labor on its creation in 1903.
B. PURPOSE
The fundamental purpose of the National Bureau of
Standards is to provide national leadership in the develop-
ment and use of accurate and uniform techniques of physical
measurement. With leadership in physical measurement as the
focus, the scientific activity of NBS has three major
components: (1) provision of the central basis within the
United States of a complete and consistent system of physical
measurement, and coordination of that system with the measure-
ment systems of other nations; (2) provision of essential ser-
vices leading to accurate and uniform physical measurement
throughout the Nation's science, industry, anl commerce, and
consonant with their advancing requirements; and (3) provi-
sion of data on the properties of matter and materials
which are of importance to science, industry, and commerce,
and which are not available of sufficient accuracy elsewhere.
This purpose derives from the statutory responsibility to
develop and maintain the national standards for physical
measurement, to provide means for their effective utilization,
Excerpted from "U. S. Government Organizational Manual"
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and to determine physical constants and properties of materials
of importance to science and industry. Measurement standards
are provided for such quantities as length, mass, time,
volume, temperature, light, color, electrical energy, radio-
activity, X-ray intensity, viscosity, sound, radio frequency,
and many others.
The Bureau serves as the contact point of the Federal
Government for the exchange of standards with other govern-
ments, and participates in developing new and more precise
international standards of measurement. Also, it provides
standards for the States within the United States as they
may require and request.
Additional functions include the development of methods
of test, the testing of materials, cooperation with other
governmental and private organizations in the establishment
of codes and specifications, advisory service to other
Government agencies on scientific and technical problems and
the invention and devlopment of devices to serve the special
needs of these agencies.
The Bureau provides a central Federal technical service
in a number of specialized areas a major example being the
operation of the Central Radio Propagation Laboratory.
C. ORGANIZATION - The scientific and technical program
of the Bureau is conducted by the following divisions:
Analytical and Inorganic Chemistry, Applied Mathematics,
Atomic Physics ,; Bui lding Research, Cryogenic Engeering,
Data Processing Systems Electricity, Heat, Instrumentation,
Ionosphere Research and Propagation, Mechanics, Metallurgy,
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Metrology, Mineral Products, Organic and Fibrous Materials,
Physical Chemistry, Radiation Physics, Radio Propagation
Engineering, Radio Standards, Radio Systems, Upper Atmosphere
and Space Physics, Weights and Measures.
The Bureaus radio and cryogenic engineering laboratories
are located at Boulder, Colorado. Various field stations are
concerned with radio investigations, with the calibration of
railway track scales, and with the testing of materials.
D. ACTIVITIES-- A broad program of fundamental research
in physics, chemistry, mathematics and engineering is con-
ducted in order to lay the ground work for new standards and
to provide means and methods for making comparisons and cali-
brations with the ever increasing accuracy required by science
and industry. Much of this research is directly concerned
with the accurate measurement of pure substances and the
properties of materials of importance to industry and com-
merce .
The testing, calibration and certification of standards
and standard measuring apparatus is a service that the Bureau
renders broadly, not only for the Federal Government and State
and municipal governments, but also for scientific societies,
educational institutions, and firms or individuals engaged in
pursuits requiring the use of standards. The testing of
products or performance, however, is confined mainly to
Federal agencies; for others the Bureau will occasionally
do testing if there are no facilities available elsewhere.
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Many standards are disseminated most effectively through
the preparation and distribution of standard samples of pure
substances or industrial materials, the composition and proper-
ties of which have been accurately determined.
Advisory functions include consultative services to
other Government agencies and dissemination of scientific and
technical data through publications and reports, and through
technical conferences. In addition to assistance in the pre-
paration of specifications for Federal purchase by agencies
of the Government, the Bureau assists States, municipalities,
industry, universities, and the general public in developing
methods of measurement.
The Bureau serves as the coordinating agency to bring
together the State officials of weight and measures and
other regulatory agencies for national conferences and
committee activities, and prepares advisory documents as
model codes and digests of existing codes to assist in the
formulation of uniform and compatible regulations for build-
ing safety, electrical devices, weights and measures, and
other regulations related to physical properties.
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AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI) 1
A. Origin.
The Air-Conditioning and Refrigeration Institute, familiarly known
by its initials, ARI, is the national trade association for manufactur-
ers of air-conditioning and commercial and industrial refrigeration
equipment, machinery, parts, accessories, and allied products.
The Institute, which maintains headquarters in Washington, D. C,
was formed in May 1953 when two existing associations in the field
—
Refrigeration Equipment Manufacturers Association (REMA), and Air-
Conditioning and Refrigeration Machinery Association (ACRMA)—voted to
merge. Through these predecessor organizations and those before them,
ARI's history dates back to 1903, when the "Ice Machinery Builders
Association of the Jnited States" was organized as the first trade
association of the builders of mechanical refrigeration equipment.
B. Services to the Industry
.
ARI exists only to provide services to and on behalf of the indus-
try it represents, of which its membership constitutes a l°rge majority
from the standpoint of products manufactured, and in most cases, from
the standpoint of numbers.
Activities of the Institute fall into two broad classifications:
Those directed at the promotion and welfare of the industry generally,
and those concerned with service to specific product groups within the
industry, designated as "Product-Section" activities.
Excerpted from "ARI-A brief outline of its Activities and Func-





teneral activities of ARI are many and varied. irer, among its
more prominent continuing activiti this category, the Institutes
1, Ca] .• 3 on a s program of public relations, publicity,
and public educational projects desi ; ! to expand the air-conditioning
and commercial and industrial refrigeration markets.
2. Develops and establishes, and. cooperates in the development and
establishment of, equipment and application standards for the industry
and users of industry products,
3* Initiates and administers certification programs for various
industry products as an assurance to users, specifiers^ and potential
users of their performance according to recognized industry standards.
The first of these certification programs was initiated early in ly^9
for unitary air-conditioners, and. was so successful that more than 90
per cent of the manufacturers of unitary equipment signed firm contracts
to participate in the program. Certification programs are contemplated
for other products of ARI manufacturer-members.
h* Collects, analyzes, and disseminates statistical information
required by the industry. Cooperation with the Bureau of the Census is
an important part of this phase of ARI activity.
!?. Acts as a clearing house for all industry-wide activities as
well as those involving individual product
6. Jerves as a liaison with federal government departments in
Washington, as well as state and local governments, in a two-way ex-
change of information, counsel, and general assistance.
7. Cooperates with trade associations and technical societies in
lu2

the air-conditioning and refrigeration industry, as well as in allied
industries on matters of mutual interest.
8. Issues a monthly publication to disseminate news of interest
to members. This publication also condenses from other publications
information which may have an impact on the industry.
9. Stages biennial Air-Conditioning and Refrigeration Industry-
Expositions where members and non-member manufacturers display their
products and services to buyers and users, including dealers, wholesal-
ers, distributors, contractors, engineers, architects, builders, and
government purchasers and specifiers.
10. Provides a credit service for use of members.
11. Carries on a continuing study of freight rates and traffic
problems as they affect the shipments of industry products.
12. Confers with Internal Revenue Service on matters involving tax-
ation affecting air-conditioning and refrigeration products, and with
other federal agencies in the development of activities and policies
which may affect the industry.
D. Product Section Activities
Each of the Institute's product-sections is made up of the manu-
facturers of a common product or group of products in a specific field.
Under the ARI By-Laws, eligibility to become a member of the Institute
is dependent upon the manufacture of a product or products falling
within the scope of one or more of the product-sections. The By-Laws
define "manufacturer" in some detail, and have been interpreted to in-
clude manufacturers of non-cooling products in the air-conditioning




The By-Laws provide further that members must bear their share of
the costs of all product-sections or sub-sections for which they are
eligible, although it is not required that they participate in the
activities of al] such sections or sub-sections.
Currently, the product-sections making up ARI are:
Centrifugal Liquid-Chilling Packages Section
Flow Control Valve Section
Heat Transfer Section
Ice Cream Cabinet Section
Mobile Refrigeration Section
Reciprocating Compressor and Condensing Unit Section
Reciprocating Liquid-Chilling Packages Section
Refrigerants, Lubricating Oils and Chemicals Section




Valves, Driers, Fittings and Accessories Section
Water Cooler Section
E. Standardization Activities
Virtuallv all of the ARI product-sections are the sponsors of one
or more ARI Standards, which have come to be recognized throughout the
industry and among the users of its products as the criteria for the
fields covered. The standardization activities of ARI fall into the
following general classifications:
Equipment Standards—Standards pertaining to the physical charac-
teristics of items and equipment.
HI,

Testing .Standards. Standards containing instructions for testing a
piece of equipment in order to determine its performance characteristics.
:ing Standards. Standards which contain provisions for converting
data into general statements of capacity and performance which can be
applied to a series of production items.
Application Standards. Standards which describe ->nd specify accept-
able installation criteria, including the initial selection of the equip-
ment.
Safety Standards. Standards which contain provisions intended to
safeguard life, health, and property.
All standards are reviewed and revised periodically; they are never
considered completely final. Each of the product- sections concerned with
standards has a technical or engineering committee which, in addition to
drafting new standards, considers necessary revisions of existing ones.
In this work the committees work with the Engineering Department of ARI,
with interested technical societies, and with cooperating associations.
Following their preparation, all standards must be approved by AHI's
General Standards Committee, serving as an advisory body to the Board of
Directors.
The Engineering Department of ARI acts in a coordinating and liaison
capacity vrith the section technical committees, with the General Standards
Committee, and with the Board of Directors.
At the present time, ARI has issued some UO standards covering the
following types of equipment and components in the industry: Room Air-
Conditioners, unitary Air-Conditioning Equipment, Unitary Heat Pump
Equipment, Unitary Heat- Operated Air-Conditioning Equipment, Condensing
1U5

Units, Condensers, Receive 'S, Brine ' rs, Air-Cooling Coils,
Free-Delivery \ir Coolers for Refrigeration, Remote-Type Air-Handling
Units, Fan-Coil Units, Compres Liquid-Chilling Packages, Liquid-Line
Driers, Refrigeration Flare Fittings, Automatic Self-Contained Ice-Makers.
Water Cooling Towers, Self-Contained Mechanically-Refrigerated Drinking
-
' ater Coolers, Solenoi 5 Valves, and Refrigerants in Disposable Containers.
In addition to equipment standards, ARI has published a number of
application standards, including cooling load estimate forms for various
applications, and has issued two technical booklets covering refrigerant
properties and equipment corrosion
*
ARI also maintains certification programs for certain types of equip-
ment, and these programs involve the use of an ARI seal of approval for
equipment manufactured and rated in accordance with the applicable ARI
standards
.
In addition to its own standards activity, ARI is a member of the
American Standards Association and is represented on a number of ASA com-
mittees. It also works closely with other industry groups in connection
with proposed standards affecting products within the scope of
sections.
ARI is one of the sponsoring organizations of the Air-Conditioning
and Refrigeration Industry Safety Committee, which has its headquarters in
the ARI offices. Purpose of ARI5C is to keep its members and other inter-
ested parties informed regarding municipal, state, and other jurisdictional
safety code activities affecting industry products.
The ARI Standards and other technical publications of the Institute






This Association, established in 1888, represents the boiler manu-
facturing industry engaged in the production of all types of steel steam
boilers for stationary and marine use (except steel heating boilers as
defined in section IV of the HSME Boiler and Pressure Vessel Code, Scotch-
type boilers for stationary use, vertical fire-tube boilers, horizontal
fire-box boilers, tubeless boilers, oil country boilers, miniature boilers,
and boilers for locomotives); mechanical stokers with a capacity of over
1,200 lb coal per hour; pulverized fuel equipment; superheaters; air
heaters and economizers.
The standardization work of this Association is carried on by the
Standards Committee under which Subcommittees function representing the
various tranches of the Industry and several technical Subcommittees, the
titles of which are indicative of the duties performed.
The Committee on Performance prepares recommended contract forms
which are made available to manufacturers, engineers specifying the pro-
ducts, arid users. One problem in connection with the operation of steam
generating equipment pertains to feed water. A Subgroup of the Committee
on Performance prepared standards on feed water conditions which are
recommended for use in connection with guarantees of steam purity.
The Performance Forms Committee likewise prepares recommended per-
formance forms which give the proper methods by which to state predicted
or guaranteed performance. This Committee was also responsible for the
development of a complete Lexicon giving definitions of words and terms
used in connection with steam generating equipment,




similar activities in application bo the respective products.
The various standards resulting from these activities pre published
in the Manual of Industry Standards and Engineering Information, the
first edition of which was produced in 1939 and the fifth edition was
issued in 195>8. \itside of the previous mentioned forms for use in con-
tracts, the Lexicon, and other technical data, it includes a section on
"Coal Analyses" which lists tests on "grindability, " a factor controlling
the performance of pulverizer^. This publication is limited in distribu-
tion, but is made available to the manufacturers, engineers who write
specifications for the various products, and purchasers.
The Technical Co.Tjnittee for the Packaged Stnam Generator Branch de-
veloped standards such as "Recommended Number of Access and Inspection
Openings," "Reconjnended Controls and Standard Burne uence for Auto-
matically Operated Package Steam Generators," and a Test Code for these
units
.
This Association cooperates with the Uniform Boiler and Pressure
Vessel Laws Society a nc the ?*-tional Board of Boiler and Pressure Vessel
Inspectors in connection with the promotion of Uniform Boiler Laws and
Regulations and their uniform administration thereof- I!- is officially
represented on American Standards Association Sectional Committees deal-
ing with subject matters of interest, on the committee of the Nation i]
Fire Protection Association which developed the Code for the U '.ion
and Operation of culverized Coal Sys1 and dth other organizations
which develop standards involving safety or operational standards for
products used in connection with steam generating equipment.
1U8





AGMA was founded in 1916 by a group of gear manufacturers who were
farsighted enough to realize the economic gains that could be obtained by-
joint but non-restrictive actions in the field of engineering and related
standards.
B Membership
AGMA has 12£ members that cut and. sell gears as such (including
speed changers), another Ij.0 that cut gears for inclusion in their end
products, e.g. transmissions built by Ford for installation in Ford ve-
hicles, and another 13> that build gear cutting and inspection machinery.
In addition AGMA has 35> Academic members.
C. Finances.
The activities of the Association are wholly financed from dues paid
by the members.
D. Standardization Activities.
One of the objectives of American Gear Manufacturers Association is
the creation and maintenance of gearing standards. These standards are
intended to create a common-language bridge between the manufacturer,
designer, and user so that they may better understand one another to the
end that the gears will fit the users' needs.
These standards cover such areas as*. Gear Industry Nomenclature,
Gear Specification Drawings, Hobs and Shaper Cutters, Application Clas-
sification of Gear Motors and other types of speed reducers, Standards
on Tooth Form Geometry, Strength and Durability Formulas, Inspection Meth-
ods and Practices, Gear Blank Materials, Lubrication of Open or Enclosed
Hbccerpted from a private communication of John C. Sears, Executive
Director of AGMA, and from Reference u6„
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Gearing, Design ?nd Rating of Speed Reducers, Spur, Helical, Herringbone,
Worm, Bevel, Fine Pitch, Aircraft, Rocket, and Missile Gears.
\mong the best gear engineering brains in the United States and Canada
representing manufacturers, designers, and users, as well as teachers of
mechanical engineering and the gear art in the major universities have con-
tributed to the creation of this literature.
American Gear Manufacturers Association has always maintained close
liaison with American Standards Association, American Society of Mechani-
cal Engineers, Society of Automotive Engineers, Metal Gutters' Institute,
Cooling Tower Institute, American Petroleum Institute, and other such
technical societies.
A list of the technical publications appears in: "AGMA Publications
Index", AGMA 000.51, May 1961.
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!A1 ; , . .
A. Objects and Scope of the Institute.
The American Institute of Electrical Engineers, an organization of
individual engineers, was founded in 188U, when the possibilities which
might follow from an organization which x^ould foster and encourage elec-
trical development were begii realized. The objects of the
Institute are the advancement of the theory and practice of electrical
engineering and of the allied arts and sciences, and the maintenance of
high technical and ethical standards among its members. The Institute has
contributed largely toward the remarkable progress that has taken place
in the electrical field, and has been an important factor in advancing the
personal development of its individual members.
The Institute is governed by a Board of Directors, elected by the
membership, consisting of a President, the two surviving Past-Presidents
most recently retired, fifteen District Vice-Presidents, six Technical
Vice-Presidents, eight Directors-at-Large, four Department Directors and
a Treasurer. The terms of the officers are as follows: President and
Treasurer, oneysar; District and Technical Vice-Presidents, two years;
Directors-at-Large, four years; Department Directors, two years. Fellows
and Members only are eligible for the offices of President, Vice-Presi-
dent, Director, and Treasurer . The Executive Secretary of the Institute
is appointed by the Board of Directors, for a term of one year.
B. Membership
The membership of the Institute consists of Hono] i embers, Fellows,
Members, Associate Members, and Affiliates.
' xcerpted from ' •
,
dzational Manu 3 >r 1960-1961", American Insti-
tute of Electrical Engineers, rom Reference Jj6.
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Students registered in educ I titutl I recognized stand-
ing pursuing a regular course of study (as tes, or undergraduates)
in preparation for the profession of engineering or science may enroll as
student members of the Institute for the nominal fee of five dollars
?.00) per year, which is applied as a subscription to "Electrical Engin-
eering" .
Honorary Members are chosen from among those who have rendered meri-
torious service to mankind in engineering or other allied fields.
C. Committees.
As is customary in all large organizations, much of the important
work of the Institute is accomplished through committees.
The Institute is represented upon many national organizations and
other bodies.
The work of the committees and representatives is of great and last-
ing benefit to the electrical profession.
D. Standardization Work.
All standardization work of the Institute is carried on under the
direction of the Standards Committee, the 31 members of which are
appointed by the president.
The standards of the Institute at the present time comprise about 80
sections on electric machinery and apparatus. These standards are chiefly
devoted to defining terms, conditions, and limits which characterize
behavior, with special reference to acceptance tests. Many of them are
recognized officially as American Standards by the American Standards
Association.
The Institute is a member body of the American Standards Association
and is represented on the latter' s Electrical Standards Board, Acoustical
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Standards Board, Graphic Standards Board, Mining Standards Board, Nuc] r
Standards Board, and its Standards Council. It is sponsor or joint spon-
sor for the following sectional committees, functioning under the proce-
dure of the American Standards Association, on projects relating to:
code for protection against lightning; industrial control apparatus;
mercury arc rectifiers; railway motors and other rotating electric ma-
chinery on rail cars and locomotives; storage batteries; definitions of
electrical terras; electric railway control apparatus; capacitors; light-
ning arresters; sphere gaps; apparatus bushings; letter symbols and
abbreviations for science and engineering; and graphical symbols and
abbreviations for use on drawings. It is also officially represented on
many additional ASA sectional committees covering problems in the elec-
trical field.
The Institute cooperates with other leading technical bodies, notably
the National Electrical Manufacturers Association, the Edison Electric
Institute, the American Society for Testing Materials, and the National
Bureau of Standards, in matters relating to electric machinery, apparatus,
and materials.
E. Index of AIEE publications.
An index of AIEE Standards, Test Procedures, Recommended Practices,
Jpecifications, or Guides and Reports on such subjects, including certain
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1
)rigin.
American Iron and Steel bute was ii crated in 1908. In 1912
it absorbed an older organization founded in 1855 as American Iron Asso-
ciation which about 1866 became American Iron and Steel Association.
3. purposes.
Among the major fields of Institute activities ara research, tech-
nology and engineering, the compilation and dissemination of industry-
wide statistics, the distributior of information about the industry to
the public, foreign relptions, and discussion of problems in the field of
industrial relations including health and safety.
The principal purposes of the Institute, as outlined in its consti-
tution are: (1) to promote the interests of the iron and steel industry
or any part or branch thereof, (2) to collect statistics and other
information concerning the industry, (3) to engage in investigation and
research, (It) to provide a forum for the exchange of information and dis-
cussion of problems relating to the industry, and (£) to promote the use
of iron and steel .
C . Membership
.
Kembership consists of approximately 95 companies engaged in the
production and sale of the products of the iron p.nd steel industry, all
of them located in North and South America. In addition, there are
approximately 2,000 active individual members, all of whom are employed
by company members, plus 500 associate members who are employed by supp]
Excerpted from a private communication of ge S. Rose, from 'The
poses and Activities of American Iro Steel Institute'' by Max D.
Howell, Vice President and Secret ISI, and from Reference k6,
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of raw materi lIi . gel, 01
consumers or distr . s of steel.
B. Finances.
The principal source of is through the co members al-
though active indivich ^es of $20 per year and associate
members pay dues of £-100 per year. The funds payable by our company mem-
bers are on the basis r valu nnual domestic sales iry
from year to year in m ry needs,
E« Management.
1. Board of Directors. Management of the affairs of the Institute
is in the hands of the Board of Directors, each member of which has one
vote on any matter which comes before it for action. The Board is com-
posed of 35 executives whose companies comprise the major part of the
industry, and reflect a cros;; section of the industry, geographically as
well as by size of companies and diversification of products.
2. The Executive Committee. For convenience in carrying on the
work of the Institute, particu] In emergencies, when the entire Board
of Directors may not be available, the by-laws provide for an Executive
Committee, which may act in the absence of the Board* That committee
charged with the outy if keeping the Board fully informed . ispect to
any action it may take and of c insulting with the Board concerning the
business and affairs of the Institute. In practice, actions taken by the
Executive Committee are reported to I ard for ratification.
3. Staff. The Institute employs a staff of approximately 100
people, many of them ex : iversified fields such as engineering,
metallurgy, industrial relatic ;-ns, statistics, market
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development an rumercial research. The staff works very close] .th a
roup of approximately'- 60 committe s made u of over 9^r) men from the
iron and steel industr
F. Standardisation Work.
One of the major activities of this Institute is in connection with
a project involving the selection and standardization of a group of
steels to be known as standard steels. This work is being carried on
under the auspices of the Institute by technical committees, the titles
of which are indicated by the following subjects with which they deal:
Alloy steel, axles, carbon steel bars, cold-rolled strip steel, hot-
rolled strip steel, plates, rails, semifinished, steel, sheet steel,
structural shapes, tin plate, terneplate, and black plate, track acces-
sories, tubular products, wire rods and wire, wrought-steel wheels, and
specifications and publications.
The members of these committees are expert in the technology of each
individual product to which a technical committee is assigned. They
gather information from companies which manufacture the product under
consideration, compile it in orderly fashion and attempt to determine
whether or not an industry practice exists relative to the individual
characteristics of the product which is under study, for example, the
tolerance on length for hot rolled bars. After it has been determined
that an industry practice does exist, the compilation is recommended for
publication in one of our Steel Product Manual Sections and may at the
same time be recommended to spec i fie ation-writing bodies for inclusion in
a specification for the product as the latest industry practice. The
Institute itself does not publish specifications or standards; rather, it
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publishes industry practices which of course are the raw materials of
standards.
All materials so compiled are approved by the entire committee under
whose jurisdiction the work is being done, approved by our Committee on
Manufacturing Problems and Institute counsel and copies are sent to all
companies in the industry which produce, and their comments, suggestions
and criticisms are solicited. Kny such comments which are sent to us are
given very careful consideration.
Each of these individual technical committees is doing considerable
work in classyfing and defining the products, and in collecting anri com-
piling manufacturing tolerances, and methods relative to standard methods
of inspection for the respective products, and in reviewing existing
specifications with a view toward standardizing those which are found to
be most common. The work of the respective committees is presented in a
series of sections of a "Steel Products Manual." All these committees
have and still do, from time to time, cooperate with agencies of the
Federal Government, including Department of Defense and Department of
Commerce, as well as with technical and trade organizations, in matters
relating to technical problems and specifications.
This Institute is officially represented on sectional committees on
mechanical standards and standardization of Methods of Recording and Com-
piling Accident Statistics, and all standards and specifications for
petroleum products and lubricants, and fire tests of materials and con-




AMERICA . LTUTE (API) 1
A. Origin and Objectives,
The American Petroleum Institute was organized in 1919 by former
members of the National Petroleum !;ar Service Committee. Working with
the Federal Government, this agency had heen responsible for organizing
the oil industry to meet the tremendous demands for petroleum during
World War I. The API was the first oil trade association to include all
branches of the industry.
The objectives were set forth in the original API charter, and have
never been changed. They are that the Institute should in all lawful
ways:
a. Afford a means of cooperation with the Government in all mat-
ters of national concern.
b. Foster foreign and domestic trade in American petroleum products,
c. Promote in general the interests of the Petroleum industry in
all its branches.
d. Promote the mutual improvement of its members and the study of
the arts and sciences connected with the petroleum industry.
Todav, as a voluntary, nonprofit organization, the Institute per-
forms a wide range of services for more than 11,000 members—individuals
and companies— throughout the United States, Canada, and Mexico. Its
membership is representative of the industry as a whole.
B. Organization,
The Institute's basic organization is made up of five divisions:
Excerpted from "American Petroleum Institute—What it is...>hat it








In addition, the API has two departments, the Department of Statistics
and the Department of Technical Services, and one special committee, the
Committee on Public Affairs,
Policies of the Institute are determined and guided by a board of
directors composed of 121 elected members. Directors are elected for a
term of two years each. There are lh ex-officio members of the board
who are either officers of the Institute or presidents of other oil trade
associations. The By-laws provide that no more than three of the elected
directors shall be connected with any one company—including any con-
trolled company or companies.
'ctivities of each of the Institute's divisions are directed by a
general committee whose members are elected from the ranks of that divi-
sion's membership. Chairmen of these general committees, in turn, appoint
regular and special working committees to function in areas of interest
within the division's scope.
The major part of the Institute's work is conducted through working
committees and subcommittees. There are several hundred such groups,
whose combined membership totals several thousand. In general, no activ-
ity is assigned to a committee unless it has been proposed by a group of





The American Petroleum Institute has two types of membership: com-
pany and individual.
Any company with its principal office in the United States, Canada,
or Mexico, engaged in the petroleum or an allied industry shall be eli-
gible to company membership.
Any resident of the United States, Canada, or Mexico, over the age
of 21 years, of high character and rood standing, engaged directly in
the petroleum or an allied industry, shall be eligible to active indi-
vidual membership on payment of annual dues. Members are encouraged to
enroll also in one or more of the divisions of the Institute.
D. Finances.
The Institute is supported by both individual and company member-
ship contributions. The substantial part of the Institute budget, how-
ever, comes from company support to the administrative budget of the
Institute. The budget is raised on a formula which permits each of the
participating companies to share equitably in the support of the Insti-
tute .
E. Division of Production.
The Division of Production is concerned with the technology, equip-
ment, and field practices employed in drilling and producing operations.
Among the division's activities are:
1. Development of SLandards for oil field equipment and materials,
and development of recommended practices for care and use of such equip-
ment.
2. Technical and practical studies on drilling and production
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practices, including standardization of numerous field and laboratory
procedures.
3, Personnel development programs, including vocational training
of field personnel and studies on techniques of more effective super-
vision.
h. Chapter, district, and national meetings for the exchange of
information.
Within these broad functional areas is a continuing creation of new
committees with specific tasks and a termination of committees which
have completed their assignments. Most of the division's specialized
committee activities ultimately result in the publication of reports and
recommendations to the industry in general.
Equipment manufactured in accordance with the Institute's specifica-
tions may be identified by the API official monogram. Today, more than
900 manufacturers in the United States and abroad have been authorized
to display the monogram on equipment ranging from one-eighth-inch pipe
to mammoth drilling rigs.
Other committees of this division supervise and coordinate forums
and regional meetings for the discussion of drilling and production
problems, prepare vocational training programs in cooperation with educa-
tional agencies, and provide counsel on the development of oil field
personnel training programs.,
The Division of Production has sponsored the publication of more
than 100 reference volumes, bulletins, and periodicals. A list of these,
with prices and a brief description of contents, is contained in the API
booklet "List of Publications and Materials".
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'7. Division of Refining.
The Division of Refining considers problems relating to virtually
every phase of oil refining operations. Among the areas in which its
committees function are improvement of petroleum products, refining tech-
nology, operating safety, refinery equipment, and personnel training.
The division serves as a technical forum where members have the
opportunity to exchange information concerning the application of general
scientific developments in the art of refining petroleum. In addition,
Division of Refining activities extend into such areas of public interest
as waste disposal and air cleanliness.
The Central Abstracting Service of the Division of Refining pub-
lishes '!API Technical Abstracts" and "API Abstracts of Soviet Petroleum
Technology" . A professional staff of technically trained abstracters
selects and abstracts articles pertinent to the petroleum industry from
about l£0 periodicals published in the United States, the United Kingdom,
France, Germany, and the So iet Union and its satellite countries.
In all, the division has 11 working committees whose activities,
when coupled with periodic meetings and technical sessions of the whole
division, provide ample opportunity for members to exchange information
to improve refining operations.
In addition to sponsoring various research projects, the Division
of Refining also issues information manuals, recommended practices, and
standard specifications.
G. Standardization Work.
The principal activities of the American Petroleum Institute are
simplification, standardization, and improvement of equipment and methods
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used by the petroleum industry. The fundamental purpose of this activity
is to prepare and maintain standards and methods acceptable both to the
industry and to the manufacturers of the equipment. This purpose is
accomplished through participation by and cooperation of users and manu-
facturers in the development and keeping up to date of such standards
and methods.
The Board of Directors is the governing body of the Institute and,
as such, has authority to adopt, modify, or reject proposed API sts- dards
and recommended practices. Responsibility for the major portion of the
Institute's standardization work lies within its Divisions of Production
and Refining, which were formed under a plan of organization adopted in
1929, ?nd its Divisions of Transportation and Marketing, and Department
of Technical Services, established more recently.
In the Division of Production (William H. Strang, Director, 300
Corrigan Tower Bldg., Dallas 1, Tex.) the authority to act on matters
relating to material standards and recommended practices has been dele-
gated by the Board of Directors, via the Division's General Committee,
to the Central Committee on Standardization of Oilfield Equipment.
Standing committees, subcommittees, and task groups within the organiza-
tion of and responsible to the Central Committee, have developed and
maintain hb specifications, bulletins, and recommended practices cover-
ing the following: Belting, Cable Drilling Tools, Boilers, Rigs and
Derricks, Tubular Goods, Valves, Fittings, and Flanges, Rotary Drilling
Eouipment, Hoisting Tools, Wire Rope, Oil We]] Cements, Production fiouip-
ment, and Tanks.
The standardization committees of the Division of Production have
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formal representation or informal liaison with numerous societies and
associations, including American Standards Association, American Society
for Testing Materials, American 1 elding Society, Manufacturers Standard-
ization Society of the Valve and Fittings Industry, American ' /eline ad
r uipment Manufacturers Association, Society of the Plastics Industry,
American Gas Association, American Association of Oil Well Drilling Con-
tractors, and many others.
The Institute grants to manufacturers, upon application and submissj »n
of a statement of qualifications, the right to affix its official monogram
on material made in accordance with API standards. This certifies to
users that the manufacturers have complied with all of the conditions
and specifications set forth in the publication covering material so
marked. The Institute reserves the right to revoke authorization tc use
its monogram, for any reason satisfactory to the Board of Directors.
The Committee on Refinery Equipment of the Division of Refining
(W. T. Gunn, Director, 50 V;est ^Oth St., New York 20, N. Y.) conducts a
program of standardization dealing with various features of refinery
equipment. Standards covering, (1) Classification of Areas for Elec-
trical Installations in Petroleum Refineries; (2) Specifications for
Flanged and Welding-End Steel Gate and Plug Valves for Refinery Use;
(3) Specifications for Centrifugal Pumps for General Refinery Services;
(h) Specifications for the Design and Construction of Storage Tanks; and
(5>) Recommended Practice for the Design and Construction of Pressure-
Relieving Systems have been published. Projects underway include: Dimen-
sional Standards for Furnace and Heat Exchanger Tubing, Refinery Piping,
Metallic Gaskets, Centrifugal Compressors, Mechanical Drive Turbines, an
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Electrical Eauipment Construction Code, Inspection, Repair and Rating of
Unfired Pressure Vessels in Petroleum Refinery Service, and Installation
of Refinery Instruments and Control Systems.
The Committee on Disposal of Refinery astes has published two col-
lections of standard methods for analysis of, (1) Waste Gases, and (2)
'aste Waters.
Transportation equipment used by the petroleum industry is covered
generally by Federal and State regulations, but the Division of Trans-
portation (J. E. Moss, Director, 162^ K St., N.W., Washington 6, D.C.)
cooperates and assists in the preparation of such regulatory standards.
In addition, the Division has fostered the development of standard
methods in pipeline construction, maintenance, and operation.
Through its appropriate committees, the Marketing Division (A. J,
Rumoshosky, Director, $0 West ^Oth St., Mew York 20, N.Y.) encourages
the development of standards of materials, equipment (and equipment
parts), packages, procedures and product applications which will facili-
tate competitive replacement, reduce unit costs, promote safe operation,
and assist consumers in their identification of general classes of
products appropriate for their requirements without limiting, however,
the general freedom of choice and variety of approach characteristic of
the marketing effort.
The Department of Technical Services (E. 0. Mattocks, Director, 5>0
1Test 5>0th St., New York 20, N. Y.) through its several committees has
developed standards on Measuring, Sampling and Testing Crude Oil; Crude
Oil Tank Measurement and Calibration; Recommended Practice for Measuring,
Sampling, and Testing Natural Gas and Natural Gasoline and other Liquid
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Petroleum Hydrocarbons ; Calibration of Tank Car Tanks and Measuring,
Sampling, and Calculating Tank Car Quantities for Pressure and Nonpres-
sure Tank Jars; the Design and Construction of Liquefied Petroleum Gas
Installations at Marine and Pipeline Terminals, Natural Gasoline Plants,
Refineries, and. Tank Farm; Methods of Measuring Evaporation Loss From
Petroleum Tanks and Transportation Equipment; and the Preparation of
Precautionary Labels. The Fire and Safety Committees have issued a




The API has weekly, quarterly, and annual publications. Special
publications and materials are sold at cost to members and ncnmembers
alike. Available publications are listed in a booklet entitled M List of




AMERICAN S0CIE1 KEATING, I i ERATING AND
AIR-CONDITIONING ENGINEERS (ASHRAE) 1
A. Origin.
The present American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) came into being in 19^9 by a merger of
the American Society of Heating and Air-Conditioning Engineers (ASHAE),
founded in l89ii, and the American Society of Refrigerating Engineers
(ASRE), founded in 190U.
B. Objective.
Today, ASHRAE is the only professional society devoted exclusively
to promoting the arts and sciences of heating, refrigerating, air-condi-
tioning and ventilation, and allied technologies.
C. Membership.
Today, ASHRAE numbers more than 18,000 engineers, architects, con-
tractors, sales executives, scientists and educators,, Approximately 100
chapters are scattered throughout the United States and Canada.
D. Organization.
The management of the Society is entrusted to four elected officers-
President, First Vice President, Second Vice President and Treasurer and
to the Executive Secretary, the immediate Past President, nine Directors-
at-Large representing all ASHRAE interests, and ten Regional Directors.
General and technical committees, directed by the Board of Directors,
conduct the activities of the Society.
Excerpted from "Your Key to Professional Advancement", "Report on
ASHRAE covering the Fiscal Year 1960-61 and A Look into the Future",




Among ASHRAE' s foremost achievements is its research, conducted
through a grants-in-aid program to colleges and private laboratories and,
from 1919 to 1961, in its own laboratory in Cleveland, Oh
From the fundamental and applied research projects sponsored by
ASHRAE comes a wealth of information which provides industry with a con-
stant source of knowledge, which advances the status and stature of the
heating, refrigerating, air-conditioning and ventilating professions, and
which abets human happiness.
All results of the Society's Research Programs are made available
through publication in the ASHRAE JOURNAL, GUIDE AND DATA BOOK, TRANSAC-
TIONS and special bulletins.
F. Standardization Activities.
1. Society of Heating ?nd \ir-Conditioning Engineers. The Society
has taken a keen interest in the development of codes and standards per-
taining to heating, ventilating, air-conditioning, and cooling. It has
adopted standards relating to the design, testing, or rating of equip-
ment for the heating, ventilating, and air-conditioning of buildings.
Some of these standards pertain to: comfort air-conditioning; sorption-
type dehumidifiers; determination of thermal conductivity of materials;
testing and rating heavy-duty furnaces and direct fired unit heaters;
minimum requirements for heating and ventilating garages; testing and
rating steam unit heaters and unit ventilators; testing and rating return
line low vacuum pumps.
The Society has cooperated with other organizations in the develop-
ment of standards and codes which it h.TS either endorsed or approved k
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Some of these refer to air-conditioning equipment performance and sound
output, refrigerant compressors, evaporative condensers, water-cooled
refrigerant condensers, mechanical condensing units, forced circulation
and natural convection, air-coolers for refrigeration, water and brine
coolers, and centrifugal and axial fans.
The Society is represented on committees functioning under the pro-
cedure of American Standards Association for a number of projects includ-
ing: Identification of piping systems; building code requirements for
light and ventilation ; coordination of dimensions of building materials
and equipment; standards for pressure piping, pipe threads, and fittings;
safety for mechanical refrigeration; standard refrigeration nomenclature;
industrial cooling towers; abbreviations, letter symbols, graphical sym-
bols; drawings and drafting room practice; safety for exhaust systems;
acoustics, vibration, and mechanical shock; uniform industrial hygiene
standards; fundamentals of performance of effluent air and gas cleaning
equipment.
ASTM Committees concerned with standards on which the Society is
represented include thermal insulating materials, acoustical materials,
gaseous fuels, methods of atmospheric sampling, and analysis. The Soci-
ety is also represented on NFPA Committees that prepare standards for
hospital operating moms, garages, aircraft hangars, air-conditioning
and blower systems.
2. Society of Refrigerating Engineers. An important part of the
work of this Society is the development and promulgation of testing
standards covering refrigeration and air-conditioning equipment. These
standards are developed by project committees consisting of industry
169

experts operating . the jurisdiction of the Standards Committee,
Currently effective standards cover the following areas: mechanical
condensing units; air-conditioners; drinking water coolers; evaporative
condensers; water-cooled refrigerant condensers; refrigerant compressors;
liquid coolers; air»coolers; capillary tubes; icemakers; bottled bev-
erage coolers; designation of refrigerants; desiccants for refrigerant
drying; high-side liquid line driers; cooling towers.
A certain number of standards developed by ASRE are considered to
be of interest to other industries. Such standards are processed
through the American Standards Association procedures and become Ameri-
can Standards. Those currently in effect cover the following areas:
Safety Code for Mechanical Refrigeration; household electric refrigera-
tors; home freezers; refrigeration installations on shipboard; refriger-
ant expansion valves.
Joint standards are also developed with other engineering groups
working in the same areas. Most recent of these is the joint ASRE-ASHAE
standard covering air-heating and air-cooling coils.
New standards are always being developed as the need arises. At
the present time proposed standards are being written to cover the fol-
lowing subjects: Remote air-cooled condensers; solenoid valves;
mechanically refrigerated dehumidifiers; comfort air-conditioning; terms
and definitions; packaged chillers; equipment sound testing; unitary air-
conditioning equipment; heat pumps.
At the present time ASRE has representatives on standards committees
of the following organizations: American Standards Association (21 com-
mittees); American Society for Testin trials (5 committees); American
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Society of Mechanical Engineers (2 committees';; American Society of
Heating and Air-Conditioning Engineers (3 committees^ American Institute
of Electrical Engineers (1 committee); Building Research Advisory Board
(2 committees); National Association of Corrosion Engineers (1 committee);
National Electrical Manufacturers Association (1 committee).
3. Society of Heating, Refrigerating and Air-Conditioning Engineers.
The principal Standard published by ASHRAE in 1961 was the Method
of Testing for Rating Room Air Conditioners.
Another important Standard, now under proposal, is the Measurement
of Sound Power Radiated from Heating, Refrigerating and Air-Conditioning
Eauipment.
Other standards developed or revised by the Society during 1960-61
include those for: Testing for Rating Water-cooled Refrigerant Condens-
ers; Testing for Rating Liquid Coolers; Testing for Rating Remote Mechan-
ized-draft Air-cooled Evaporative Condensers; Testing for Rating Unitary
Air-conditioning Equipment; Testing and Rating Return-line, Low-Vacuum
Heating Pumps; Testing for Rating Self-Contained Mechanically Refriger-
ated Drinking Uater Coolers; and Testing for Rating Unitary Heat Pumps
for Air Conditioning.
Notable was the adoption of ASHRAE' s Designation of Refrigerants
Standard as an American Standard throu^i the procedures of ASA.
G. Publications
ASHRAE JOURNAL—published monthly, is the official publication of
the Society. It is a high-level technical publication which features
the best of the technical papers presented at meetings of the Society.
ASHRAE GUIDE AND DATA BOOK—a complete and annual reference source
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for air conditioning, heating, refrigerating and ventilation data. It
is prepared by an editorial staff of writers, each an outstanding author-
ity in his particular field. The text is augmented with charts, tables,
graphs and illustrations. Alternate annual volumes will contain data on
FUNDAMENTALS AND EQUIPMENT and APPLICATIONS.
ASHRAE TRANSACTIONS—an unabridged compilation of technical papers
and discussions presented at the national meetings.
RESEARCH REPORTS—the results of important projects directed by the
Society's Research and Technical Committees,
CODES and ENGINEERING STANDARDS, as they are developed by the Stand-
ards Committee and approved by the Board of Directors.
A list of the standards, books and periodicals, bulletins and mis-




AMERICAN SOCIET ECHANICAL ENGINEERS (ASME) 1
The ASME is a professional society organized to promote the art and
science of mechanical engineering and the allied arts and sciences; to
encourage original research; to foster engineering education; to advance
the standards of engineering; to promote the intercourse of engineers
among themselves and with allied technologists; and in cooperation with
other engineering and technical societies to broaden the usefulness of
the engineering profession.
The ASME By-Laws has the following provisions:
A. Advancing the theory and practice of engineering and the allied
arts and sciences by:
(a) Encouraging engineering research; tests and other original
work.
(b) Encouraging the preparation of original papers on engin-
eering topics.
(c) Holding meetings for the presentation and discussion of
original papers and participating in international engin-
eering congresses.
(d) Publishing papers and reports and disseminating knowledge
and experience of value to engineers.
(e) Developing and promulgating standards, codes, formulas and
recommended practices.
(f) Offering awards and other honors to encourage contributions
to engineering; conferring awards and other honors in
recognition of meritorious contributions to engineering.
(g) Furthering the purposes of the Engineering Societies'
Library, of which the Library of this Society forms a part.
(h) Encouraging intercourse among engineers for the mutual
exchange of knowledge and experience.




B. Enhancing the status of the engineer by:
(a) Maintaining high technical and cultural standards for
entrance to \ ciety.
(b) Cooperating with educational institutions in the maintenance
of high standards of engineering education.
(c) Requiring a high standard of ethical practice by members of
the Society,
(d) Aiding in the adoption of a high standard of attainment for
the granting of the legal right to practice professional
engineering.
(e) Fostering among engineering students the study of philosophy
and history, tradition and achievement, duties, and social
functions of the engineering profession.
(f) Encouraging the personal and professional development of
young engineers.
(g) Supporting activities looking to the increased employment
of engineers and seeking new opportunities for engineering
service.
G. Increasing the usefulness of the organized engineering profes-
sion by:
(a) Cooperating with other engineering and technical societies.
(b) Encouraging a high standard, of citizenship among engineers.
(c) Encouraging engineers to participate in public affairs.
(d) Cooperating with governmental agencies in engineering
matters.
(e) Publicity for the engineering profession through the achieve-
ments of engineers.
Since T 'orld War II, activities of the Society have greatly increased
in size and scope. Membership has grown from 19,000 in 19h5 to U7,000
plus 10,^00 student members in 1961, with corresponding increase in
prestige, obligations and organization.
The Society has 2\\ professional divisions the titles of which are
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indicated by the following subjects covered by them: Applied Mechanics,
Aviation, Fuels, Gas Turbine Power, Heat Transfer, Hydraulics, Instru-
ments and Regulators, Lubrication, Machine Design, Maintenance and Plant
Engineering, Management, Materials Handling, Metals Engineering, Nuclear
Engineering, Oil and Gas Power, Petroleum, Power, Process Industries,
Production Engineering, Railroad, Rubber and Plastics, Safety, Textile
Engineering, and T'<ood Industries.
The Society publishes "Mechanical Engineering" monthly and the
"Mechanical Catalog" annually. The ''Transactions of the ASME" is pub-'
lished in four quarterlies, viz: Journal of Applied Mechanics, Journal
of Basic Engineering, Journal of Industry Technology, and Journal of
Power Technology.
The standardisation activities of the Society have grown very
rapidly during the past twenty-five years, until now about 3,000 engin-
eers and others are serving on more than ItOO committees for which the
Society is sponsor or joint sponsor. In this work approximately 300
organizations cooperate.
The Society was one of the founders of the American Standards Asso-
ciation and its predecessor group, and has placed nearly all of its
dimensional, graphical, and safety projects under the ASA Procedure.
The Society is sponsor or joint sponsor for 37 committees on standards
for screw threads and screw thread gaging; pipe threads and pipe thread
gaging; cylindrical limits and fits; wire and sheet metal gages; fire
hose couplings; hose coupling threads; bolts, nuts, and rivets; small
tools and machine tool elements; gears; pipe; pipe fittings; washers;
surface quality; transmission chains; V-belts and V-belt drives; pallets;
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identification of piping j au1 control terminology; plumbing equip-
ment; gas cleaning equipment; plastic pipe; cooling towers; nuclear
terminology; mechanical! shock and vibration; abbreviations; letter sym-
bols, graphical symbols; drawing practice; graphic presentation; pres-
sure and vacuum gages; small sawmills; plant layout; therbligs; steam
turbine lubrication; large piston rings; and work standardization. In
addition, it serves as sponsor or joint sponsor for 10 more committees
dealing with the establishment of safety codes for elevators, dumbwaiters,
escalators, and passenger conveyors; manlifts; parking garage equipment;
power transmission machinery; compressed air equipment:, conveyors; der-
ricks, cranes, and hoists; industrial power trucks; aerial passenger
tramways; and nuclear reactors. It also maintains representation on 7P
other committees engaged in work on engineering standards.
One of the Society's most notable technical committee accomplish-
ments is the development of the ASME Boiler and Pressure Vessel Code,
the last edition of which was issued in 195>6 . This code, which is di-
vided into eight sections, contains rules for the construction of power
boilers to be used in stationary service, boilers of locomotives, minia-
ture boilers, heating boilers, and unfired pressure vessels, as well as
the care of power boilers in service and rules for welding qualification.
One section contains the specifications for the materials to be used in
code constructions. The Society also issues interpretations of these
rules, including their application to nuclear power constructions.
The detailed specifications, formulas, tables of dimensions, dia-
grams and sketches in the code cover plates, tubes, piping, riveted and
welded joints, domes, dished and flat heads, braced and stayed surfaces,
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stays, headers, acce. nozzle openings, safety valves, gages, fit-
tings and appliances, welding, and weldi qualification procedure.
Other recommendations apply to efficiency of joints, method for
certifying safety-valve capacity, fusible plugs, standard practice fcr
making hydrostatic tests en a boiler pressure part, rules for existing
installations, and for the approval of new materials under the code..
Sample manufacturers' data report forms, and tables of standard dimen-
sions are also included.
The Society had formerly issued a code for unfired pressure vessels
for petroleum liquids and gases. This was prepared by a joint committee
composed of representatives of the Imerican Petroleum Institute and the
American Society of Mechanical Engineers. By joint agreement of these
two groups, this Code was discontinued at the end of 19£6, the intent
being that Section VIII of the ASiiE Code which covers Unfired Pressure
Vessels would replace it.
There have also been prepared and issued by the Society 28 power
test codes, 2 supplementary codes, and 32 auxiliary sections of informa-
tion on instruments and apparatus. These codes give standard directions
for conducting acceptance tests, and for determining the performance of
power generating and using equipment.
The "1962 Catalog of Publications of the ASMF," gives a complete





f FOR , . (ASM)
The American Society fcr Metals is a non-profit technical society
serving more than 32,100 members in metal using and producing industries
of the United States and Canada. These metals engineers are affiliated
with more than ll£ local ASM chapters located in major centers of pro-
duction, fabrication and education in the two countries. Today's ASM is
an outgrowth of several early societies organised as early as 1913 to
provide an interchange of ideas on the practical aspects of metals.
ASM's major function is the gathering and distribution of metals engi-
neering information through a comprehensive program of publications and
technical meetings.
ASM members carry titles ranging from company president to foreman
and laboratory technician. Chapter membership lists show chief engi-
neers, metallurgists, materials engineers, mechanical engineers, designers,
projects engineers and all other individuals whose duties involve the se-
lection, fabrication or application of metals. Educational backgrounds
of members range from little or no formal training to advance degrees in
engineering and science. The universality of ASM services and publica-
tions are such that they appeal alike to nuclear scientist and heat
treater.
Approximately 70$ of ASM ' s members are employed in metal fabricat-
ing industries; 1$% in metal producing industries and ]£% in research and
education.
This Society publishes the ASM Metals Handbook, which contains over
ixcerpted from Reference U6 an:J from "What Membership in ASM Offers
You", American Society for Metals.
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300 articles or reports on the application, manufacture, fabrication,
treatment, and testing of metals and alloys, both ferrous and nonferrcus.
These articles and reports have been prepared by individual authors and
technical committees. In a large measure they point up practices which
are standard, or are likely to become standards, or they summarize data
that will be of value to other groups working on standardization. The
Society maintains representation on the Intersociety Corrosion Committee
of the National Association of Corrosion Engineers, and on the Joint Com-
mittee on Definitions of Heat-Treatment Terms. This committee reports
jointly to American Foundrymen's Association, American Society for
Metals, .American Society for Testing Materials, and Society of Automo-
tive Engineers. The ASM does not issue specifications or standards.
Some of the many other publications of the Society are:
Metal Progress—a monthly magazine devoted exclusively to all as-
pects of metals—their production, processing, fabrication, design, and
application.
Metals Review—a monthly news-digest magazine of local and national
ASM activities and technical presentations to the chapters by experts.
ASM Review of Metal Literature—a monthly annotated survey of engi-
neering, scientific and industrial journals and books as they pertain to
metals developments.
Transactions—annual record of scientific developments in the metal
industry, consisting of technical papers submitted for presentation at
the National Metal Congress.
Metals Engineering Quarterly—a new publication to make available
for permanent references engineering papers presented at national and
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regional metal congresses an lerences.
Metals Handbook'—the primary authority in metals engineering, with
over 1,300 pages of data and articles on I4.OO subjects relating to the
properties and industrial processing of metals.
Technical Books—one hundred texts on the engineering aspects of
metals, authored and continually revised by eminent authorities in each
field to form an up-to-date reservoir of technical information. A com-
plete list of these books appears in: "ASM Technical Books for the Metal




AMERI ! iCISTY . ... L (ASQG)
A. Origin.
The Society was formed in New York City on February 16, 19U6 by the
then existing local quality control societies. ASQG is a not-for-profit,
educational and scientific Society, composed of over 12,000 members in
the fields of quality control^ inspection, research and development, sta-
tistics, and engineering.
B. ASQC Purposes.
Its purpose is to create, promote and stimulate interest in the
advancement and diffusion of the knowledge of the science of Quality
Control and of its application to industrial processes.
J. Sections.
The Society is truly a world-wide organization, with Sections located
in major cities throughout the United States, Canada, Mexico, Japan, and
an International Chapter to which members in countries other than those
mentioned above may belong.
D. Divisions and Technical Committees.
Certain specialized industrial fields have established Divisions
within ASQC by means of specialized programs at national meetings, and
conferences. The Divisions focus the attention of the Society's m
ship on technical problems and developments in the fields they represent.
In addition to the present Divisions, there are specialized Industry
Technical Comraittees active. Presently, these Committees cover these
industries and fields: brewing, manufacturing and assembly, metals




vendor-vendee, operations research, and applied methodology. C Divi-








6. Textile and Needle Trades
7 Food and Allied industries
E. Standards Committee
This committee has nearly completed its review of the following two
A3QC standards:
1. ASQC Standard Al-19^1: ''Definitions and symbols for Control
Charts"
2. ASQC Standard A2-19 t?7: "Definitions and Symbols for Acceptance
Sampling by Attributes"
F. Official Journal of the ASQC
Published monthly, INDUSTRIAL QUALITY CONTROL is the official journal
of the Society. Each issue contains valuable information covering per-
tinent news in the field of quality Control, activities of the Society




\ . Origin a nd £
.
on
This is a national technical society of 12,000 members, for
incorporated in 1902 for the purpose of "the promotion of knowledge of
the materials of engineering and the standardization of specifications
and the methods of testing." From I898 there had been an \merican Sec-
tion of the International Association for Testing Materials, but it was
soon realized that an independent American organization was desirable,
particularly to effect needed standardisation work.
The Society's work, then, concerns specifically standardization and
research in materials. It is, and has been for 60 years, specifically
interested in the quality and tests of materials and only indirectly
does it become involved in design problems, dimensional standards, and
related matters.
As of March 1961, 2,900 standard specifications, methods of tests,
and definitions were in effect and hundreds of research projects were
under way involving the work of several thousand of the country's leading
technical engineers and scientists. All of this work is of tremendous
import to \merican industry, municipal, State, and the Federal govern-
ments and other bodies and nations.
B. Membership
Of the 10,260 regular members of the Society, about 2,090 are cor-
porate memberships and the balance are individual members or Federal,
State, and municipal departments, universities and technical schools, or
Excerpted from Reference hi and brought up-to-date by referring to
the "I960 TM YE ' 5 to the "I960 ANNUAL REPORT OF THE BOARD OF
DIRECTORS," ASTM; and to the "1961 Book of ASM Standards."
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technical societies and librari ;luded in this field are upward
of 1,600 student members at technical school Over I4OO compan-
ies support the Society through sustaining members; j contributing
dues which are higher than for tl alar type of company membership.
In addition to members of the Society, there are =bout 5,300 other
individuals who are active in the Society's committee work, representing
various companies which are members of the Society. Thus, all told,
there are about 17,^00 members , committee members and students.
C. Purpose and Work.
In both phases of the worK, standardization and research, the A3TM
standing technical committees occupy a most important position. It has
been rightly said that these committees are the heart of ASTM. An under-
standing of their organization and how they function in relation to the
parent society is essential.
ilt the outset it should be stated that the work is of a cooperative
nature, and all members of the committees serve voluntarily. The com-
mittees function under definite regulations, governing the personnel and
methods of procedure. Each committee is made up of three main classes
of membership—producers, consumers, and general interests. This latter
class comprises independent authorities who have expert knowledge of the
materials to be studied, but who are not concerned directly with either
their production or use. The "producer" group may not predominate in any
committee. It is recognized that no specification covering the quality
and methods of testing a material or product will come into wide usage
unless it is satisfactory to both the consumer and producer. The
setup is thus fundamental in its standardization procedure, whereby the
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Proposed standards or revisions of existing standards originate in
the committee having jurisdiction in that particular field. After de-
tailed study and work involving methods of determining properties of
materials, nomenclature, etc., a proposed standard is evolved which is
submitted at a meeting of the committee. Actions affecting the proposed
standard are subject to a two-thirds vote at the meeting which must be
subsequently confirmed by a two-thirds letter ballot vote of the entire
committee. Most of the proposed standards are published in the committee
reports which are presented at the next annual meeting of the Society,
-tf accepted at this meeting, the specification or test method is pub-
lished as tentative for a year or more to elicit criticism and comments
of which due cognizance is taken before the committee recommends that
the tentative document be adopted by the Society as standard . Sach stan-
dard before adoption is submitted to letter ballot vote of the entire
Society membership and a two-thirds favorable vote of those voting is
necessary before adoption.
New tentative standards may also be submitted in the interval be-
tween annual meetings. Tentative standards so submitted are reviewed by
the Administrative Committee on Standards and if that committee is satis-
fied that a consensus has been reached in the technical committee con-
cerned in respect to the standard and that it has been developed accord-
ing to the regulations governing the adoption of standards, the tentative
standard may be accepted for publication . This committee can also accept
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revisions in tentative standards and approve revisions of standards for
publication as tentative.
2ach standard is kept up to date by constant surveillance on the
part of the respective committees responsible.
E. Research, Knowledge of Materials.
Obviously, research and standardization go hand in hand. C. B. Dud-
ley, the Society' s first president, and a pioneer in the development of
specifications, after enumerating certain requirements of a workable
specification for material, states that "above all it should embody
within itself the results of the latest and best studies of the proper-
ties of the materials which it covers." Early recognition of this fact
and its continued recognition through the years undoubtedly have contri-
buted more basically than any other factor to the wide use and established
authority of the society's standards.
Painstaking investigation and study of experience accumulated over
years of service are often required before an adequate specification can
be prepared. Agreement must be reached on the properties of materials
to be specified and methods of testing them. Due cognizance of manufac-
turing details, methods of inspection, and marking, should be given.
The Society sponsors research work in different ways, but primarily
through the extensive activities of its many standing and research com-
mittees. These are correlated by a Committee on Research. This group
also has charge of the Research Fund from which contributions are made
as the need arises to further worthy research projects. At the present
time there are several hundred distinct projects under way, with large
numbers of engineers and organizations cooperating.
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An important factor also is the opportunity afforded technical and
research investigators to give results of their work in papers at A3TM
meetings. Each year many such contributions containing important data
and information on the properties of materials and their testing are
published.
F. Cooperation With Other Groups and the Federal Government.
The Society recognizes the value and importance of cooperating with
other organizations both in standardization work and in research activi-
ties wherever a common interest exists* Accordingly, the Society has
joined with other national bodies in a great many investigative move-
ments. These frequently take the form of join committees. A phase of
cooperative work which the ASTM believes is most important in advancing
the knowledge of engineering materials is the joint sponsorship with
other groups of symposiums held on important engineering tonics. The
society has cooperated with such bodies as the American Society of
Mechanical Engineers, American Foundrymen's Association, branches of the
American '.'elding Society, Society of Automotive Engineers, and others in
this important work.
Among other societies and activities in which the Society is offi-
cially represented are the following: National Research Council (Divi-
sion of Engineering and Industrial Research); Alloys of Iron Research,
Engineering Foundation; American Society of Civil Engineers; Structural
Division, American Society for lietals; American Ceramic Society; Inter-
society Color Council, and others.
The Society, one of the five originators of the American Standards
Association, a clearing house for standardization activities, is the
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sole or joint sponsor of man ojects ' more than a third of the
standards approved by the -ere developed and published by the Society.
Numerous divisions of the Federal Government pooperate closely with
the Society and its technical committees, and the assistance rendered by
the Federal Government and by various branches of the State governments,
in particular, highway departments, is invaluable. Particular mention
should be made of the cooperation of the National Bureau of Standards
and its personnel. The latter is a relatively large group of scientists
and engineers of broad training and experience concerned especially with
developing factual information on many problems related to materials, and
as such bring to the large number of ASTM technical committees on which
they are active, an invaluable background. The Bureau personnel is the
largest ''general interest" group in the Society.
The Bureau has undertaken much important research work for ASTM and
the reports and technical papers from the Bureau, which have been pub-
lished by the Society are no inconsiderable portion of this great mass
of technical data.
The Bureau of nines, Public ioads Administration, Forest Products
Laboratory, branches of the . . Department of Agriculture, Bureau of
Reclamation, Department of Defense, and other Federal departments have
rendered much service. \11 of these groups, of course, receive benefits
from this work—many ASTM standards are used by the Federal Government;
the Society by publishing various technical contributions from the
Federal Government helps disseminate knowledge.
Service branches of ' ] rernment =re active in kSTM work,
the Army, Navy, and Air Fore,-. 1 eing represented on committees; they help

with various research projects re vitally concerned with the
requirements in ASTM specificai Lon
It is of interest tc no : ; ./. ist presidents
have been associated with the Federal Government, a former director of
the National Bureau of Standards; the chief of the Technologic 3ranch,
U. S. Bureau of Lines; a brigadier general, i. . i. Array Ingineers Corps;
a former chief of the Chemistry Division, National Bureau of Standards;
and the Assistant Director, U. S. Forest Products search Laboratory,
G« Marking Requirements in ASTM Standards*
. i y of the ASTM specifications require that the products covered
shall be marked or identified as to name or brand of the manufacturer,
kind of material (in case o£ different grades or classes), certain test-
ing information (hydrostatic test pressure, in case of pipe), and the
ASTM serial designation identifying the specific standard.
II. Means of Encouraging and Facilitating the Use of Standards.
Obviously, with a';l the work and time and money expended in develop-
ing standards for materials, some thought has to be devoted to the
application and use of the material. To an ever-increasing extent, par-
ticularly notable in the past 25 years, the ASTM specifications are ap-
plied in industry. In the steel, cement, brick, petroleum and many
other fields, the quality of a high percentage of the products is cove]
by the Society's standards— usually incorporated in a purchase order
merely by the number of the serial designation, such as Cl50-?6 which
covers Portland cement, the standard having been adopted in its latest
form in ly^6.





mendougly increased intere. whole standards movement has
accelerated this use.
I. Publications.
The methods of publish: is and th oread distri-
bution of these publication atly in facilitating their use. For
ease of reference the standards are published in collective form and
each is also issued in separate pamphlet form. Of predominant interest
is the Book of standards published triennially with supplements in the
two intervening years.
The 1961 Book of ASTM Standards, issued in eleven parts, is a tri-
ennial publication, with ' ments issued in the intervening years,
It contains the formally adopted standards and the ASTM Tentative
Specifications, Methods of Test, Recommended Practices, and Definitions*
The ly6l edition of the - s comprises over 16,700
pages. To make this amount of material available in bonks of convenient
size and not too bulky and heavy , the standards are issued
in eleven parts, as follows:
Part 1—Ferrous Metals Specifications
Part 2— ibnferrous Petals opecifn cations, Electron Tube Materials,
Semiconductors *
Part 3—Methods of Testing Petals (Except Chemical Analys
Part U— Cemer.t, Lime, Gypsum, Mortar, Concrete, Mineral Aggregates,
Bituminous Materials, Soils.
Part p—lsbestos - Cement Proaucts, Masonry Units, Pipe and brain
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L] Refractories, Ceramic 3] Enamel, luildii
Stone, Thermal Insulation, !.co ] rial mdwic) Llding
Constructions, Fire Tests.
art 6—Paper, Packaginj 'lexible arrier : ? i res,
d, Cellulose, Casein, ' her.
Part 7*— Petroleum Products and Lubricants.
Part 8—Paint , , 1 Sto: ;oke, Gaseous Fuels, Indus-
trial Aromatic Hydrocarbons, Engine tifreezes, Industrial Chemicals.
Part 9—Plastics, Carbon Black.
Part 10--Textiles, Soap, Sorptive Mineral Materials, Halogenated
Organic Solvents, Industrial Water, atmospheric Analysis, T "ax Polishes.
rt 11—Rubber, Electrical Insulation.
In these eleven parts are included the 2900 ASTM Standards and Ten-
tatives in effect at the time of publication, exclusive of the 61 ASTM
Methods for Chemical Analysis of Metals which appear in a separate pub-
lication bearing that title and issued in I960,
Annual Supplements to each part to be published in 1962 and 1963
will contain the newly adopted or revised Standards and new or revised
Tentatives. These Supplements should be consulted for changes in status
and for current revisions of Standards and Tentatives. The combined
Index to ASTM Standards, issued annually, will also be helpful in this
connection, and in locating any desired standa
Special compilations of standards are also issued providing all
ASTM specifications and tests in special fields such as petroleum 5 tex-
tiles ; coal and coke; electric-"1 insulating materials; cement; rubber
products; paint, varnish, lacquer, and related materials; refractories;
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chemical analysis of metal hers, Many
thousands of copies of these c >ns are distributed and a great many
industries look on them vor because of their compactness in giving
in a somewhat more convenient . than the Rook of Standards the specifi-
cations and tests with which the industry is primarily concerned.
The availability of each ASTM standard in separate pamphlet form
provides a ready means of use and many thousands of copies of these are
distributed annually.
yearly index to ASTM standards, including tentative standards, is
published and distributed without charge. This publication cover"
some 2^0 pages gives under appropriate key words the titles of the stan-
dards together with the page and full reference to the ASTM publications
in which they appear.
great many of the Society's standards are reprinted by industrial
companies and are used in text books and reference publications. Per-
mission to reprint was frequently given; however the Society has recently,
for various reasons, invoked a modest charge for the right to reprint
the standards when the published material is used for commercial purposes.
Especially notable has been the widespread use of ASTM standards in
various building codes such as those recommended by the U. S. Department
of Commerce, National Board of Fire Underwriters, Pacific Coast Build.
Ificials Conference, the codes issued by New York City, Chicago, Boston,
and others. The Materials Section of the Boiler Code Committee of the
American Society of Mechanical Engineers is based on ASTM specifications.




The Bociet Bui] isearc] Standards," published
monthly, is effective in promoting the knowledge of the Society's work
and stimulating the use of i i"ic tions and tests. Through numer-
ous meetings, the annual a.,
_
stings of the Societ/ various
local meetings, the importance of si i ization work is stressed. ]
tion should be made of the clo Ion of a great many technical
and business journals «hc Ige of the essential nature of the
Society's work include technical articles and news accounts of the pro-
gress in the field of engineering materials where ASTM functions.
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AME ' . :IETY i I NUFACTU 3 I ! IRS
1
A. Definition of the Profession.
Tool and Manufacturin Lneering is a branch of engineering the
function of which is to plan the processes of manufacture, supply the
tools and integrate the facild ' aired for production of products
with minimum expenditure of time, lr-bor and materials. The tool
engineer uses the tools of production to coordinate the application of
technical knowledge with the hard facts of economics.
B. Origin.
The American Society of Tool and Manufacturing Engineers was founded
in 1932 by a group of Detroit engineers who originally began meeting to
exchange technical information. incorporated their group as a non-
profit corporation in Michigan, and ASTME was born.
G. Objectives.
The objectives of ASTME, then as now, are: To advance scientific
knowledge in the field of tool and manufacturing engineering and through
its members engage in research, writing, publishing and disseminating
such information.
D. Members.
ASTME now has over U2,000 members in 176 senior chapters located in
the United States, Onada, Mexico, Puerto Rico, the Philippines and
Australia.
E. Standards Activities.
ASTME is not a standards issuing body, but it has a program for
:;tracted from s priva - uunication of Leslie S. Fletcher,
E's Standards Administrator., and fro,- ... mibership Folder."
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the promotion of industrial standardization.
The ASTME members, chapters, ! es wc v ds which
are processed through the iTME is sponsor for several ASA Sec-
tional Committees (B£2, B67, B87, Z?£) and is co-sponsor of B5.
F. Technical Publications.
ASTME publishes a monthly magazine; ''The Tool and Manufacturing
Engineer." It also publishes handbooks, manuals, treatises and text-
books in every area of tool and manufacturing engineering. Technical
papers given at meetings and seminars are reprinted annually in "AST] .
Collected Papers" for members and industry.
A complete list of the technical publications appears in:










In 1918 five leading American engineering societies decided to form
a national organization that could coordinate the development of national
standards and thus was established the American Engineering Standards
Committee. The five founder organizations were: The American Institute
of Electrical Engineers, The. American Society of Mechanical Engineers,
The American Society of Civil Engineers, The American Society of Mining
and Metallurgical Engineers, and the American Society for Testing Materi-
als. Three departments of the Federal Government--Commerce, ,r?.r, and
Navy
—
joined the organization as founding members.
B. Creation.
In 1928 the American Engineering Standards Committee was reorganized
and renamed the American Standards Association (ASA).
C. Members: Nature and Number.
The ASA is made up of Member Bodies, Associate Members, and Company
Members. The Member Bodies and Associate Members are technical societies,
trade associations, consumer groups, and groupings of such organizations
.
As of November 1, I960, there were 65 Member Bodies, 58 Associate Members,
and 2,216 Company Members. Of the Company Members, 1,981 hold their mem-
bership through group memberships arranged by their trade associations.
There are 16 such group memberships.
D. Finances.
The ASA is supported by dues from its members in all classes and by
the sale of standards. Certain specific projects are supported by funds
Excerpted from References h. k9-
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mad- available fr most concerned.
Staff.
The staff is directed by a Lng Director, with currently a
Deputy Managing Director concerned primarily with membership promotion.
The technical work, such as the secretaryships for standards boards
which administer the ASA procedures in their assigned fields, are held
by ten engineers under the supervision of the Technical Director. The
engineers, in general, cover more than one field apiece. The balance of
the staff, numbering 6b,, supply secretarial services to the engineers,
the general office services, administer the public relations program
and handle the publishing activities of standards approved as American
Standards and the monthly MAGAZ] RDS, i . ion to the dis-
tribution of standards to members and the sale of standards to any buyers
both domestic- and abroad, staff th library, and provide translation
services.
F. Organization Structure.
The organizational structure of the ASA is shown in the accompanying
chart. The technical governing body is the Standards Council in which
al] Member Bodies are represented. The detailed work of the Standards
Council is performed by fourteen standards boards, e~ch composed of vol-
unteers, and responsible for particular field a si Dn.
Final action on the approval of standards is taken by Boar of Review
of six members elected by the Stan Council from its own membership.
General policy, administration, and financial matters are the responsi-
bility of the Board of Directors, on which the greater part of the
directors are electea by Member Bodies on nominations of selected Member
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jdies. The Board also les ex-officio the officer
officers.
G. Functioning.
The ASA does not -write standards. The main functions of the ASA
are
:
To provide systematic means for developing American standards;
To promote the development and use of national standards in the
United States;
To approve st ndards as American Standards provided they are ac-
cepted by a consensus of all national groups substantially concerned
with their scope and provisions:
To coordinate standardization activities;
To serve as a clearing-house for information on American and foreign
standards;
To represent American interests in international standardization
work
.
H. Methods Used for rafting Standards,
American Standards come into existence through three basic methods
which operate on the underlying principle that there must be a consensus
of all parties at interest.
1. Sectional Committee Method
2. Existing Standards Method
3. General Acceptance Method
These methods are also available for revision of standards. How-
ever, a competent organization may be assigned Proprietary Sponsorship
for revising a standard under its own procedures and submitting the




a. Organization. Sectional Committee formulates or revises
a standard or a group of standards. The membership of all sectional com-
mittees must be truly representative of all national groups and organisa-
tions substantially concerned with the scope of the standards projects,
for example, consumers, producers, and general interests, and should
strike a reasonable balance between these groups. Membership in ASA is
not essential to participation in the technical operations.
The Sectional Committee may delegate the technical work to subcom-
mittees, especially if several standards are being developed or revised
under one project.
The administration of tional Committee is usually in the hands
of one or several organizations known as sponsors recommended by the
General Conference and approved by ASA through the appropriate Standards
Board
.
The sponsor has the following responsibility;
(1) To organize the sectional committee,
(2) To ensure that the work Is carried out continuously and
effectively.
(3) To provide the necessary administrative services.
(h) To keep ASA informed on the progress of the work.
(£) To submit completed standards to the ASA for approval,
accompanied by the sponsor's technical evaluation.
Further details in regard to this method are available from ISA
Headquarters, 70 3ast Iryth Street, New York 17, N. Y., in a document,
entitled "The organization and work of \Sk Sectional Committees"—PR 27.
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b. Operation: f the Sectional Committee consists
in thoroughly airing the ;:• 1 its members and in bit. these
views into a form that represei ' sound solution, satisfactory to all ,
'.her. a Sectional Committee I bhu : irmulated a standard, it will
in many cases distribute a draft (proposed standard) to all organizations,
companies, and individuals that may have an interest in the standard.
The draft may also be published in trade journals,
Criticisms and comments that the committee receives are carefully
considered, and, if necessary, changes are m . . the draft standard.
The Committee then votes by letter ballot on the final draft of the
standard.
If the sponsor believes a consensu > is obtained, the draft is sub-
mitted to ASA for approval as American Standard, In cases of undue delay
on the part of the sponsor in submitting a proposed standard to ASA, a
member of the Sectional Committee may make the submittal.
The record of the development of the standard, the tabulation of the
vote, the reasons for negative votes if any, the relation to standards
previously approved, and any other information bearing on the establish-
ment of a consensus are reviewed by the appropriate Standards Board.
The Standards Board may either r -commend that the Board of Rex^ew approve
the standard as American Standard, or it may return the standard to the
sponsor indicating objections. When these have been overcome, the spon-
sor then presents the standard once again to the Standards Board for
recommendation to the Board of Review for final approval as American
Standard
.
If the Boar^ is satisfied that a consensus exists and that all other
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ASA rules ?nd i is approve
Standard and published.
c. Responsibilities of a Sectional
A representative of *n organization that cooperates on formulating a
standard under the auspices of ponsibilities tl
cannot be shifted to ASA.
(1) He is responsible before the general public for the engineer-
ing and economic consequence of the standard which he hel] elop,
(2) It is his duty to act on the standard commi Lccordarce
with the policies of the organization which he represents, to keep his
organization adeqiately informed, and to consult with his organization
when necessary.
(3) He is expected to carry out the standards work for which he
is responsible with administrative orderliness, competence, and reason-
able promptness,
2. Existing Standards Method,
This is the second procedure under which an American Standard can
be created.
An existing standard of any organization may be submitted I
for approval as American Standard xvithout going through any of the other
recognized channels for develoj a S bandar
The approval will be given if the following conditions are met?
(1) The standard must be truly national in scope and recognition.
(2) Proof must be submitted to ASA that those substantially con-
cerned with the scope and provisions of the standard have accepted it.




The American Society for Testin, .s foremost a hie
organisations t; nized ri-
can Standard.
An American Standard lards Method
will not lose its original Identity, Such a standard will continue to
carry the title and number assigned by the organization that originated
it, in addition to its AS id its Universal Decimal Classifica-
tion for international as veil as domestic bibliographic purposes.
3. General Acceptance Method.
This is the third ASA procedure for writing an American Standard.
Here is a typical example of how lerican Standard comes in
existence by General Acceptance.
When both the metric system and the Anglo-American inch system had
been standardized, accurate conversion from mill s to inches and
back again was a problem. The legal conversion factor had to be c
ried to 3>06 decimal places.
The issue was complicated he fact that the British inch is three
parts in a million shorter than th 3. inch. American companies with
foreign contracts found the situation awkward and costly.
In the 1930 's, therefore, a large automotive manufacturer suggest
that ASA approve as American Standard a simpler inch-millimeter conver-
sion factor which would be acceptable for all ordinary industrial pur-
poses.
ASA called a general conference to discuss this suggestion. It was
attended by more than £0 national organizations.
The conference agreed on the con f ^r; 1 inch = V
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millimeters. This wa 1 Standard a now in use
throughout the world.
The method is suit '
~
' Lv< ] pie projects that do
not require prolonged tec il disc
Under the method, standards are d . sed and agreed upon only at a
General Conference. No continuing Committees are formed j however, an
ad hoc committee may be appoi: for minor editorial matters. Croups
not represented at the conference, but substantially concerned with the
scope and provisions of the standard proposed, can give their comments
and vote in writing.
I, Nature of Standards.
The ASA Constitution permits practically all types of standards of
national importance to be approved as American Standards. The important
types of such standards are:
Definitions, terminology, symbols, and abbreviations
3
Standards for materials, performance characteristics, procedure,
and methods of rating
3
Methods of test and analysis;
Standards of size, weight, volume, rati]
Standards of dimensional I 1 interchangeability;
lards for industri; ] nd public safety and hygiene.
All American Standards are for voluntary use. If adopted by any authority
having code-making or regulatory powers, Amer L Standards may thereby
acquire a status of eaforeeability, but this derives from the action of
adoption and not from the si themselves.
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J. sr of Stand; rds Pu
1
j 19< nd-
ards, man;/ of which have be a number of revisions since
ori ginal approval
.
A list of \merican Standard bernationa] . jndations
appears in: 'C 4 "1 >g . ; ' merican Stand 1961/' Amer:
elation
.
K» Other Periodical Publications
.-...
" 3T IDS, a monthly publication; proceedings of each
National Conference on Standards. Id yearly; promotion book-
lets on standardization.
L. Marks Indicating Conformity with Standards.
The ASA has provisions for granting the use of a certification mark
under the United St 1 iws. irk cannot be registered
until it has been put into use, and so far no request for its application
has been received. The m ntemplated is a mdnogram .S T.ther with or
without the words "American Standard" . The arrangements for the use of
the mark do not contemplate that I ! >A itself will do any polici
othor than to purchase in tl pies marked with the stand-
ards mark, subjecting then to all tests in accordance with the pertinent
American Standard.' The m 3d to be self-supports
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Th i Welding Society Inc<
ncing the
knowledge of this increa
.axled on the basis r' "19,
the Society lly began h of the " .ommitteo of
the Emergency Fleet Corporation, L rig Eoar
The Justice of the Si proved the
te] bificate of Incorporation in February 1932.
I jectives
The following objectives of AliS clearly summarize its aims and
motives:
Encourage in the broadest and most liberal sense the advancement of
welding.
Encourage and conduct research , both basic and applied, in all sci-
ences as they relate to weldinj




associated with welding activities.
..foage in and assist others in the development of sou. .tices
for the application of welding and related processes..
Disseminate welding knowledge through its publication
.
discussions, consultations, exhibits, and any other avail ' ] s,
bstracted from the article by J agrath, National Se ary of
A S, "America] ] Lng Society," reprinted by AWS from the May 19^7
issue of the ;| G. E. Review"; and from a private communicatioi
E. A. Fenton, Technical ! :
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reby fosterinj i lucation, aiding . ' . _. pm
of our country's in ... ding to the n 1 sperity and
well-being of our peoj
C. Membership
The 12,lrp0 members of tl
tional and professional interest: . ' engineers of various clas-
sifications, including dr n and designers ; 13 percent metallurgists,
physicists, and educators ; 28 percent plant gement, both superintend-
ents and supervisors; 7 percent sales promotion, advertising, and public-
relations personnel; 7 percent welding-plant owners and contractors;
7 percent welders; 3 percent miscellaneous professions and occupations;
and 5> percent corporation officers of industrial organizations.
D. Sections Activities.
-
The Society's Sections encourage the exchange of welding ideas.
More than 80 Sections located in industrial areas throughout the country
service the entire AWS membership, activities include? talks on latest
welding developments and everyday problems, educational lectures,
welding clinics and live demonstrations, inspection trips to important
industrial plants, regional conference and symposia, and social meetings.
E. Technical Activities.
Through its technical committees, AWS serves industry
individuals in industry by:
Gathering basic information on welding and allied processes;
Preparing codes, standards, =nd specifications;





Assisting members ii ay weldj roblems by provid-
ing requested information,.
The Technical ^ctiviti Committee supervises the activities of more
than 75> technical committees and subcommittees, These produce the Soci-
ety's Codes, Standards, and Specifications—guides to more serviceable
and more attractive welded produc - ! the universally used basis for
efficient high-quality production. than 53 codes and standards
cover all phases of welding activj .luding welding fundamentals, pro-
cesses, procedures, definition bols, filler metals, testing in-
spection and control, industrial applications, and safety.
p
F. Standards and Reports
1. Preparation of Material for Publication. A technical committee
may prepare and submit for publication standards such as, codes, specifi-
cations, recommended practices hnica] reports. Every effort should
be made to ascertain that such st Is and reports reflect the best
industrial practices.
In the preparation of standards or reports, proprietary terms or
names shall be omitted except by unanimous vote of the committee and sub-
sequent approval of the Technical Activities Committee.
Patented processes or proprietary materials shall not be referred
tc as such nor specifically identified, but must be p v ted in tech-
nical terms and referred to by analysis or type. All AV7S standards must
contain the following statement:
2




ublic^tion of tl ractices ( - lards) the
:.
--
I ioes not ins ./one utiliai
recommended practices rds) against liability arising
from the use of such recommended practices (or standards)
.
publication ' bhe Americ ."'ding
Society does not ca.] right to make, use or sell
any patented items. ch prospective user should make independ-
ent investigation.
2. Approval for Publication, tandards and reports must have
the approval of the Society befoi ?.tion„ The procedure for obtain-
ing approval for publication is as follows?
a. If the material for publication is prepared by a subcommittee,
approval of the subcommittee must be first obtained by letter ballot or
meeting vote. In the case of a letter ballot, each negative vote must be
accompanied with an explanation. In the case of a meeting vote, all mem-
bers of the subcommittee must hav y to cast a vote and
submit comments. Approval by meeting vote shall require the presence of
75" or more of the membership, otherwise a letter-ballot vote of the
subcommittee shall be taken.
All comments and explanations of negative votes must be studied
by the subcommittee, and resolved by changes in the original material or
dismissed as agreed upon. All negative votes (whether in letter ballot
or meeting vote) shall be reported and the members so voting shall be
identified.
After approval, the subcommittee shall submit the material to
the technical committee for its approval either by letter ballot or meet-
ing vote. In the case of a letter ballot, each negative vote must be
accompanied with an explanation. In the case of a meeting vote, all
members of the technical com list have an by to casl
vote and submit comments. the
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pre.- i iter ballot
vote of the committee shall be t ive votes (whether in
letter ballot or rneetin; . 'ibers so
voting shall be identified. Where the : cal committee cannot re-
solve all negative votes fo. il, the unresolved comments shall be
referred back to the working subcommittee for further study.
Having secured approval of -chnical committee, the chair-
man of the technical committee shall submit the material to the Technical
Activities Committee accompanied by letter of transmittal covering his-
tory of its development, intended use, and its relationship to existing
I ,
r£ publications if any.
b. If the standard or report prepared by a technical committee
includes or is related to the standards or reports of another AWS tech-
nical committee, it shall be reviewed by both technical committees before
submitting it for approval c Technical Activities Committee
sponsibility for completion of a standard or report shall rest with the
technical committee in which it was initiated, and this committee shall
submit the standard or report to the Technical Activities Committee for
approval for public ation.
c. Any material intended for publication must be processed as
described above and approved by Technical Activities Committee before
publication.
d. A technical committee shall, if so directed by the Tech-
nical 'activities Committee, circulate each proposed standard or proposed
revision to an existing standard to a representative group of interested





.11 give proper con i r . :r
* presentation of the star. approval of the Technical Activities
ittee. Such circulation may b - Mrect circulation, by publica-
tion in THE WELDING JOURNAL or by publication of notice of the avail-
ability of a proposed standard for comment WE]




the technical content of a st mdard, which is the responsibility of the
technical committee concerned. The function of foi ra< r i ; to make
certain that the standard submitted has been duly approved in the tech-
nical committee, according to the 3 nd that no c flid Lsts
with other standards and established policies of the SOCIETY.
h< The Technical Activities Committee, when it is satisfied that
each proposed "Tentative Standard"' and "Stand- Ls in proper order,
shall submit it to the Technical Council, with recommendation as to ac-
ceptance and publication. Upon approval by the Technical Council it
shall become a standard cf the SOCIETY.
\S 5. After a minimum trial period of one year, a technical committee
may recommend, the advancement of a 'Tentative ' to a Sard."
6. Technical committees may hold symposia and technical pre
with th« - proval of Techni ia] ranittee in order tc obtain
information necessary for preparing standards. . Iso
servo as a medium for dissemination of if rtion prepared by the com-
mittee.
7. Technical committees shall review and cooperat I re ra-





"The VJelding Jour "les on Idi irelop-
ments, providing useful information fo] bers— engineers, designers,
metallurgists, production personnel, and technical executives. In its
pages can be found 6 to 10 articles plus regular editorial departments ~t
such as New Products and literature, Hews of Industry, Practical v'elder
and Designer, Society News and Events—and the Welding Research Supple-
ment, 50 pages of technical reports on welding research work in the
nation's university and industrial laboratories.
h basic source on welding information, the ' ; Handbook, 1
'
1
includes such subjects as: welding eouipment and processes, how to
weld the engineering metals and alloys, how t I mate costs and design
for welding, application of welding in the major industrial fields, in-
spection and testing Df welds, T rJ 1 specifications.
i
; also produces educational and tech- nanuals, j • i iing
through its sales library about l+D additional publications on welding
and welding engineering from other . -izations.
A list of Codes, Standards cifi 'ions, and Books on Welding




tices dealing with stationary in ' dilations, definitions, equip-
ment, and performance of diesel, dual fue] gas engines. It has
also issued another publication iiesel ; ds, which
also covers definitions, equipment, insl id performance. These
publications cover in detail the appli of diesel, dual fuel, and
gas engines in stationary service, and diesel engines in i service,
the kind of fuel used, lubricating and cooling v ' ystems, and other
L1 relating 1 p • form ce.
The purpose of the books is "t ice to the diesel and gs
engine users, p] ctive buyers, ngineer The mater:
i these books represents \ s of practices developed b, ne
builders, parts and accessory c ompanies, oil companies, and representa-
tives of other associations and societies having an interest in internal




The Heat Exchange In: ned in 1933.
The objects of the In: To promote and further in every
lawful manner the interests of manufacturers of heat exchanj : steam
jet vacuum apparatus and ti 3 public in manufacturing,
engineering, safety, transportatioi .' lustry,
and to this end, among other thit.,
. ) devel iiblish standards for heat exchange and steam
jet vacuum apparatus.
(2) To colled I dissemin -ion of value to its members
and to the public.
(3) To appear for its members bef governmental departments and
agencies, and other bodies in regard to rs affecting ti
[h) To promote a spirit of cooperation among its members for the
improved production, proper use and increased distribution of heat ex-
change and steam jet vac iu lis.
(3>) To increase the amount and to improve the quality of he
exchange and steam jet vacuum apparatus service to the public.
(6") To engage in cooperative research activities.
(7) To promote the common and lawful business interests of its mem-
bers but not to engage in business of the kind ordinarily carried on for
profit or to perform particular services for its members or individual
persons as distinguished from activil rove the business condi-
tions and lawful interests of all of its member-
excerpted from By-Laws of the Insti ieferen.ee l;6.
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The I 3 ex-
changers id sell those s is a small
istry in terms if the t are in it.
The Institute is fi
,
' ion of du
levied in proportion to th. iach member.
Institute is divided Into oeetions* The scope of each Section
covers a specific product or products. The sum total of these Section
scopes form the Institute scope. In general, the scope includas only-
powerhouse equipment, sue) - 3rs, steam jet ejectors, and
r*eaerators.
The work of the Institute is carried on by technical committees
which are continuously engaged in devel standards and keeping them
up to date. Through this effort, the Instit> blished the fol-
lowing: Standards and Typical Specifications for Deaerators and
Deaerating Heaters (third edition, 1953 M Direct Contact Barometric and
Low Level Jet Condenser Standards (fourth edition, 1957) J Steam Surface
Condenser Standards (fourth edition, 195 itory of the Development,
. i afacture, and Calibratio: ndard Flow Nozzles (1916);' Method
and Procedure for the Deter. on of (first edition,
19^9) j Standards for Steam Jet Sjectors (third edition, 1956).
The Institute also carries on a research program on the
heat transfer characteristic ser tubes of various materials
and types.
'Currently the Institute is also c Lling technical information




The Hydraulic ooc ; organized in 1917 by sixteen pump manufac-
turers to help arrange co ith the Government Id ir I
war production efforts. In 1933 the .Society was reorganized and at that
time adopted its present name, Lie Institute. The organization has
grown steadily in membership until t< majority of the principal pump
manufacturers of this country are rs.
\s a result of its broad members] id its ssive approach to
industry problems, the Hydraulic Institute is tot aized as the
principal trade association of thi trial ~p manufacturing industry.
It has become a symbol of progress and service in this fl
The objects of the Institute are: To promote snd further in ever
] -ful manner the interests arers of pumps 3 11 ~s '
interests of the public in such matters as are involved in manufactur-
ing, engineering, safety, transportation and other problems of the indus-
try, and to this end, among other things:
(a) To develop and publish lards for pumps.
(b) To collect and diss e information of \ its members
and to the public
,
(c) To appear for its members before governmental departments and
agencies and other bodies in regard to matters affecting the industry.
(d) To promote a spirit of cooperation among its members for the
improved production, proper use and increased distribution"' of pumps.
(e) To increase the amount and to improve the quality of pump serv-
ice to the public.





[g) To promote 1 1 its mei
bers but not to engage in >f the kind, ordii * carried on for
profit or to perform parti ] r vices for its members or individual
persons as distinguished activities to improve t\ ness condi-
tions and lawful interests ! 1 of its members
.
In general, the activities of Institute are carried on in four
sections of two gener 11 ?sj
,
e, of w! there presently
are three, i.e., Centrifugal Reciprocating Pump
Sections. The industry type, of which there is one, the Petroleum,
Chemical and Process Industries Group, "he basic problems of
ferent classifications of pumps vary enough so that experience has shown
it wise to separate them as indicated. This permits greater attention
to the particular types of problems of each unit and avoids submerging
the interests of any spscific product. I itional product or industry
sections can be authorized, as the ne< d 'ises by the Executive Com-
mittee.
ach Section, or Group, is autonomous and may establish committees
as desired. Each oection elects its own offi .ad functions without
supervision except where coordination between Sections or Groups is
desirable or where adherence to legal or Institute policies is required.
The Executive Committee, guided by Legal Counsel, is the governing body
with supervisory powers as assigned to i bhe By- ws.
All questions of policy are decided vote whether in a
Section, uroup or the executive Committee. E zh member company is




. ice the Executiv< Insti-
tute, the maker ; . ortant. Every effort is
made to select the personnel oi jmmittee so that all segments of
the Institute membership ented, regardless of size,
seniority, location or type of
The Institute is the publisher of Standards of
the Hydraulic Institute," now in its tenth The . mic-
tion Manual,"
Three of the five sctions of f the HI are devoted
to the basic type of purr ; )ach of these sections covers such items
as classification, nomenclatui Lii bion, rating, testing, and simi-
lar phases of pump engineering - _ l bl Section,
devotes itself to friction loss of water and viscous liquids in pipes,
data on pipe dimensions, etc., together i complete recommendations
on materials of construction for varic is. : first
sections are devoted to general information at ; Institute.
The material in the "Pipe Frictic. ual" is on extension and *
arrangement of pipe friction d i in an earlier publication,
It is probably the most complete volume available on pipe friction cal-
culations. Its many charts, diagrams, and illustrative examples m
it an essential companion to the lards.
The Institute coor Lth the . nent of Commerce, the
American Society of Mechanical risers, the National Fire Protection
Association, the American Standards Associ : 3 ith all of the
technical organizations of industries having
.




The Institul .' icia-
tior for ASA Sectiona]
str;; Use. It i 1 reral other sectional com-
mittees and maintains watchful , si more.
Currently the Institute is irative research pro-
gran on the handling of fluid-solids ted to
result in a report which may well be the basis for a standard in this






The Interna] Coml jn,
whose membership consisl
gasoline : ] sse] •, ] u led in
August 1933, at the time th
B. Objects
In brief the objects of th< Ln:
1. To promote the interests \ engin axi s.
2. To collect and dissemin
3* To cooperate \-
'
Agencies and/or S aces
renera] ly 4 ....
foregoing resull entire ustry.
C. Activities and Accomplishments
»me of the activities and accomplishments undertaken by the Insti-
tute and/or its several - - fctees "
'
1. Preparing a Yi-ry complete booklet : ring t! ' t.ne
and diesel taxes in each State litiona] fining to
certain peculiarities in the laws of
2. 1: cutive Jffice sac] for . dus-
trial Council d ' :' ch pel '
ment matters within the s j of the ...
3. The Execute
both domestic and .
Excerpted from "Informati*





$, At the tj ,e scr i go the
IC5I Purehssin, material!
to obt uffici - 1.
6. The ICEI Engine*






as g&sol ' . , j etc ., ' - be
c . fusion in previo ns.
(3) Have cooperated i 'ices.
(h) Have v. tj ated with th io ssoeia-
tion in several of their p is.
(5>) Many of the members &'. echnical
Committee are also members of certain Government Advisory Committees
such as the Corps of Engineers,
7. At the time of the OPS, the OPA and the NPA th itute and
its members were looked upon by tl s the first :
Making their selection for re; Ives to their several Industry
/ Commit I nection and d
bj o f the OPS and/or th Institute, i ] to






B. The ICEI Service . "" opment
of the ICE3 i rrantj
of further warranty provisions r( or speci I li~
cation.
9. The ICEI 'vice ted
with many Govermu- . s.
10. The ICEI Mari] - in
rking with the Airier ic< ister of Ship-
ping in matters pertainin
other related equipme: 2tion requirements. th<
has changed some of their inspection requirements, which n ily elir
nated manufacturing bottlenecks but also speeded up production and
without jeopardizing the efficiency and quality of the finis' ict.
The ICEI n Trade G
'
export and the numerous c resulting from
regulations cf Foreign Governments. v-eral
occasions acted as host in joint with ipment manufac-
turers, who use engines in their liscuss on a
common ground foreign regul-tic '.rimental to
the expert business of thos-
12. Likewise the ICEI Renegotiation C tee ac+ - host on
several occasions for joint meetings with the ent te industry and
presented all an opportunity to question the top officials of the Natio
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•man; the Boards presence
arranged for by 4
13. Tl^e Ins1
4 nating Researcl projects:
(1) The diesel bomb project at Bartlesville, Oklahoma which
involved resean | rtaining to diesel fuels.
(2) The high .. -nducted at the Battelle
Memorial Institute, Columbu
(3) 3 additi several of the ICEI member cc
sented on several of the GRC Committees.
ll. The ICEI Lube Oil Committee is responsible relopment
in June of 19%h of a booklet, "Lubricating
This booklet, through the excellei teratio of '' ' 1 ies,
listed the various companies of their product which m< '
the Military, the Supplement 1 l 2 specifications. The
first revision vas published i] ] d the latest revision
is dated ieptember, 19^7. All three edit! ve been accepted by the
oil companies as an excellent gu: in
the field.
13>* The Institute is a full supporting member of the Natio
Protection Association and as such is fortunate in having representation
of the folloxfing NFFA Committees where fire protection codes are devel-
oped and f inalized.
(1) The Centrifugal Fire Pump Committee
(2) The Internal , ne Committee
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(3) The [ .
[I oto
eral of t . process of Lng
standards or th 5 of exj
16. The Diesel Trade I rneys represent-
ing both the Internal Combustion Engine Institute member companies
we 13 as seme non-member companies who are familiar with th il aspects
of the trade mark laws in For ntries. The committee members
watch for trade mark applj . s . n countries which may emt
the xrord "diesel" either . in combination with other words.
'Lf the application _ to be the general trade their pro-
tests are lodged against th i ants.
17. The Industrial Relations 'tee, which meets as a rule with-
^ut an Agenda, discusses problems involving labor conditions in various
areas in which the company member plants are located, Government labor
regulations phases of the ft-Hartley Act NLRB decisions, SUB-benefi '
Right to Work Laws, etc,
18. Other items which might be mentioned and in which the Institute
is now or has been involved*
(1) International 31ectrotechnical Advisory Committee TC 19.
(2) National Technical Tas ittee on Industr 3 aste.
(3) Affiliation with Lution Control Com-
mittee.,
(h) The "Buy American J er„
The matter of Public 13.
D. Membership Qualificai




nited to the exclusive rnal combust,' 3S.
E. Organization of t . leers, etc.
The governing body of the Institute rests in the Executive Committee
which consists of five (£) members 'lows: President, Vice-President,
Secretary, Treasurer and one Director (the retiring President). Each
year at the February Annual Meeting two new members are elected to the
Executive Committee for a term of two years. Executive Commit!
e
elects its own officers such ,he President and who upon his election
becomes Chairman of the Executive Committee.
Regular Members
The Regular Members of the Institute consist of policy-making execu-
tives of the member companies. Alternates are permitted to be appointed
by the Regular Member, should he himself be unable to attend the Regu!) i
Meeting.
G. Committee Members
The members of the individual committees as mentioned above are
usually the top Executives of the membe: pany holding an office
mensurate with the particular committee of which he is a member, for
example: Chief Engineer, Expoi I iger, Service Manager, Industrial
Relations and/or Personnel Manager, the Director of Purchases or Chief




The following miittees meet to discuss proble culiar
to the activities of • chnical, Service and
Parts, Foreign Trade, IndustrS 3, Lubricating Oil, Purchasing,
Marine Inspection, etc, Such committees meet as required based on
specific problems in which they are individually interested.
Each individual committee listed above must after careful considera-
tion of any problem presented for consider t: ' their recommenda-
tions to the Executive Committee for further action and fj " decision.
If in the opinion of the Executiv< the recommendation r
the approval of the entire membership it is the function of the Execu-
tive Committee to so indicate to the Executive Secretary, who places the
question before the membership for final decision. No committee c
decide the final action tc be taken without the approval of the Execu-







The present organization w s r > n ' d in April, 192h, and 17ns the
result of preceding groups whose wor ardization dates back to
before 1888. All work in bo1 • presei I { Lzation and its pre
cess'ors is confined to ~': rds develo ' rcmulgation.
3. Membership
The Society maintains only one class of member; that of Company
Member * Members must be manufacturers of valves or fittings.
present membership manufact . about ; > of the valves and fittin
produced for commercial and industrial pressure i lication in
the United States,
C. Finance::
The Society's budget is y membership dues and contribu-
tions from related trade associations.
D. Standardization ^'ork
The method of carrying on standardization work by the society is by
means of committees selected from the ng dep I F repre-
sentative manufacturers that ai J lufacture
] b ;s md fittings .
Initial proposals are reviei subcommittees or special task
groups. Following agreement, it is reviewed by each higher committee
and approved either by consent or by "letter ballot' 1 . Letter ballot is
"Excerpted from a private communication of Robert V. Varrick, Execu-
tive Secretary, Manufacturers Jardization Society of the Valve and
Fittings Industry, r ;e h6.
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carried >ut according Lpl I ' '
b present 1 >ci« ? commit 1 i
,
jects
covering ' . ' "• va] ^ferrous and non-
ferrous), marine valve
;
and term: log] mater:
screw threads, cast and mal] . :
,
unj Lor fit-
tings, water works, welding fittings, butterfly valves, pipe hangers,
I
lastic valves - I f: ' ' .... lity standards, etc.
The society has now in fore
|
lately 20 s1 ' rd practices
which it has developed and adopted, ise are for roughing in d:
ns for light radiator valvec returnline vacuum
valves; finishes for contact faces of connecting-end flanges of ferrous
valves and fittings; spot-rfacing standard; standard marking system for
valves, fittings, flanges, and unions; 12^-lb arid 100-lb bronze gate
valves; specification Zov leaded red brass and leaded semi-red brai .
castings for valves and pipe fj pec: fication for stainless steel
castings for valves, flanges, and pipe fittings; 1^0-lb corrosion-
resistant cast flanges, f] I valves, flanged fittings; st "'ass-
steel butt-welding fittings; steel 1: f] igesj ' pas; drain
nection standard; assembly of stee] Fai f] tnges to cast iron,
brass, bronze, or stainless- steel flange ] uniting of rais
f ce flanged gaskets which meet requirements of ..... ^
J
;] .
Ratings; steel butt-welding fittings ^26 in, and larger); 2,000-, 3,000-
and 6,000-lb. forge - I i bings; forged steel plugs and
bushings; cast iron pipeliri . ]
.
*""''' ' ' steel
cas' ' . . for valves, flange.





; y of ' lee :
'
:
lerj r t! Lt-
ting
,
which resulted 1 oi by
Standards Association. J t l£ addi-
tional iSA Sectional lommiti foil • ?cts:
scheme for the identification systems; speed i< Lons for c
iron pirn ai i fittings; g equip-
ment j standardisation and u] ds; pipe
safety code for. mecha i ] refrigeration; boli i rivel :r~
tions; code for pressure piping; I uplj band rd-
ization of 1_: ne isions
pipe and tubing; classification Lon of suri
ndardization of pallets: st:
room practice; graphical symbols and al . i - use on drawing
It is also represc. + >n Committee:. rica; by for Testing
berial lealing with devel teel J
and pipe; valves, fit"!. 3 . gh temperatm
and subatmos] ? ric temperature lleabl -on
castings; iron chromium, iron chromium nickel leys; c
per base castings and ingol Lasti Lpe ' ' ;s;
and nondestructive
The Society maintain. s »ira Lttees cf the
!, American >,TeldJ f oiler g
Vessel Inspectors, National bectioi ^-ican
Petrol" . Institute.








lj 1 of bh . ,;
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he purposes of bhis Ass 'ej
a. To foster and \ smote interchange of ideas and coop ion
among its members.
b. To promote the study, development and application of improved
purchasing methods and practices,
c. To collect and disseminate information of interest and bent
to its members, including curreni ioi n :et d informa-
n on business trends, manufacturing methods and practices,
and their uses, and channels iistribi :
d. To correct trade abus encou:- intenance of ethical
standards in buying and selling.
e. To encourage and cooperate in the institution and. development
courses in the sub^ ^. 4 Df purcha ' g in colleges and universities,
f. To .strive by all legitimate me advance the pur
profession.
In the accompli '. of these purposes, it is the policy of this
Association to discourage disc" discussion of confidential
prices or ether confidentic- 1 information.
B. Membership
N.A.P.A. represents a wide diversification of business interests;
it has members from large and small units of industrial, educational,
governmental, utility and distribution organizations.
The , .. \ .. has more than en thousand mem1 3 in ninety-one




liated ] . social bed 3
C. . ,.
.ssociati . i into nine •• ] The
members of each local a sled i tio] i sctor to r
sen4 in the Direel ' bii i b)
District Council. Each disti Its listrit il, consisting
of one national iireel ' . 'he distr
district council elects ho serves as Chairman
of the Council • bee h es a member of tb br.ee L ive Committee of the
l.P.A. The executive committe cts the President.
The executive c brict council r c " tions,
is responsible for I olicies, activitj ;o-
ciation. It refers all matters under consj tion to the district
councils and through the councils tc all affil: ssociations and




lach of the nearly one hundred ] 1 associations affiliated with
the N.A.P.A. retains its inde selection tanagement
of local activities. There is no di< tatio itional to locals,
and, to complete this reversal of usual or- rtion procedure, the
bers, througl i.r local officers, Let councils and executive
mittee, determine the activities whi< tall conduct
them
.
The local associal sts of its meml r md
supplies services and c . I .plicate.




local group co ~ : af n nee, or be recognized as suffici n
represent
'"•
pure Interest sponsor. local, activities
vary :' - the siz •
, hical location of the group, the require-
ments and wishes of its members. National activities follow broad,
fundamental lines; are o
., r ] interest and value to the members of
all local groups, and are available. to all members who care to partici-
nate in them.
National activities an .. arc carried on through:
1. National committees having a ch Lr n, district or regional
chairmen and members from the various local associations, selected be-
cause of their knowledge of the problem or subject to be considered.
2. Group organisations that bring men together from the same
industry cooperatively to solve common problems.
3. N.A.P.A. headquarters, located in Mew York, '.'. . Y., which
handles the administrative work and finances of the Association under
the direction of the president and executive committee; supplies the
secretarial service required by .the Association and its committees and
groups; furnishes the staff and facilities for the editorial and re-
search work required to carry on Association services and activities.
The resident staff is augmented by consultants whenever necessary.
Dr. Lex;is ;:. Nancy, Dr. H. 2. Luedicke and A. "... Zelomek are retained as
consulting economists and McGill Commodity Service is retained for spe-
cial statistical work. For many years, Professor Howard T. Lewis, of
Harvard Graduate School of Business Administration, was adviser on the
Association's educational program and t; 1 be Dr. Russell Forbes was
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cons Itant on governm ] re]
"
;
3 : ieorg Editor
,
n 1 's l rj 1 - ' . •' is consultant on materials.
other consull v '
- iged, from time tc time, fcr sp / : '1 stud-
ies or editors 1 i rk lach is selec \ use of his competent knowl-
edge of the subject to be studied.
3. National Committees
k national committee may be tree:' ' ndle a specific problem cr
project, or be ntinuing org i n thai analyses arc reports to
members the tre Is id developmer' . i commodity or industry. ppoint-
menl . to natioi •', committees are made 1 president of .'.. l.P.A. and
are based solely on ability id will: . 3si to handle the job.
Prominent national committees are:
Business .'Sixrvey Committee--Secures monthly opinions of leading pur-
chasing executive, througl mi th< Uni ed States, which are condensed





- the sgocirtion's BULLETIN, and in
news and trade paper i
,
Goal—In cooperation ! U it' i State ! ur( i of In js gathers
statistics on available stocks and consumption of coal in the united
States, from which a bimonthly chart id report are prepared and pub-
lished.
Containers- -Suj j re rti uarterly on conditions and trends
in markets for contaj 11 tyi
!duc tion—Creal s } develc and promct. bhe uoe cf educational
material effecting higher Is of practice in the procurement field.
Cooperates with colleges and u Lv 3 sities on insti,1 bion if courses in






ualified uthors, to pro-
;e + tbooks idbooks that vil] tl ?rii itiv litera-
-1
- r r urc
pr ject in t! ' n P.ssocj bior, )f Purchasing Agents
schedule for many year* ' ... the development and distribution of
uals, course outlines, Lndustrj n i ' ] j jgrai notes, guides n !
phletSj ." : '' " id b$ ; ibers rrj . Lvi ' lly or in groups,
add to their practical knowledge. As those items become available, the
BULLETIN gives the details.
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I TITI [ . rSRNMENTAL PURCHA3IM31
The Institute is an organization of governmental buying agencies of
the United States, Alaska, Canada and Puerto Rico. Its membership in-
cludes purchasing agencies of states, counties, cities, boards of educa-
tion and special authorities and districts. The Institute is chartered
as a nonprofit educational and technical organization. It is dedicated
to the improvement of public purchasing through the interchange of tech-
nical and professional information and ideas. Founded in 19hh, it is now
engaged in its fourteenth year of service to the public purchasing profes-
sion.
Its aims and objectives are to: study, discuss and recommend im-
provements in governmental purchasing; interchange ideas and experiences
and obtain expert advice on local, state and national governmental pur-
chasing problems; collect and distribute to governmental purchasing
officials information on the organization and administration of govern-
mental buying; develop and promote simplified standards and specifica-
tions for governmental buying; promote uniform purchasing laws and pro-
cedures; work for or against proposals affecting the welfare of govern-
mental buying agencies; give to taxpayers information on governmental
buying problems in order to foster interest in public affairs and
cooperation between governmental buyers and those they serve.
NIGP has had a continuing interest in standardization. At its in-
ception the Institute established a specifications library which has
grown to more than 10,000 specifications currently in use by the Federal
Government and state and local governments. The acquisition of new
Excerpted from Reference U6.
J';

specifications is announced each month in the official journal.
Jeveral years ago the Institute established a committee on standards
and tests for the purpose of developing its own series of recommended
specifications. The first in this series has been issued and NIGP plans
to issue six such specifications annually. It will expand its work in
the field of standardization as rapidly as funds and facilities can be




The origin of this Institute dates back to 1913.
It was formed for the purpose of establishing a national code for
pressure piping. In 1916 this Institute, (then known as the Power Pip-
ing Society), developed and published the first standard specifications
for power piping.
Fifteen members comprise the membership.
finances are through dues assessments based on business volume.
Organizational structure. A Steering Committee of seven members
which is made up of Board Chairman, Vice Board Chairman, Treasurer, and
four members. Board of Tirectors is composed of =*11 members who do a
full range of pipe fabrication.
Main functions are in the areas of engineering, metallurgical, weld-
ing and inspection aspects of pipe fabrication
.
The activities of this Institute in the field of standardization are
carried on in cooperation with the American Standards Association, the
American Society of Mechanical Engineers, the American Society for Test-
ing Materials, and other technical engineering bodies. Through its
members, this Institute is officially represented on technical commit-
tees of the organizations mentioned above. The Institute has adopted
standard specifications for power piping recommended as minimum require-
ments for safe, economical, and commercial installations. These speci-
fications have been prepared as a guide for framing actual specifications
for an installation job, and cover the conditions ordinarily encountered
in powerplant piping.
Excerpted from a private communication of N. F. Young, Executive
Secretary of the Institute, and from Reference U6.
2U6

Standards emanate through the Engineering Standards Committee and
Metallurgical Standards Committee . Collective experience is the prime
mover in establishment of the Standards.
Standards are advisory, but are accepted as the best practices in
the industry. Distribution is world-wide and used extensively by con-
sulting engineers, engineering consulting firms, and by a majority of
individuals interested in design, specifying and purchasing; capacities.





SHI FBUITDERS COUNCIL OF AMERICA
The Shipbuilders Council of America is an unincorporated non-profit
national trade association composed of companies engaged in the construc-
tion and repair of vessels and other marine craft and in the manufacture
of all types of propelling machinery, boilers, marine auxiliaries,
marine equipment and marine supplies,
The objectives of the Council are twofold; to keep its members cur-
rently advised of all legislative, Governmental, judicial, industrial,
and economic developments affecting Maritime Industry; and to present
the collective vie\f of its members relating to the
(1) promotion and maintenance of a sound private Shipbuilding and
Ship Repairing Industry in the United States;
(2) improvement of the conditions under which the operations of the
Industry are carried on;
(3) conservation and development of the Industry is the indispens-
able corollary to the maintenance of an adequate American Merchant
Marine
;
(h) development and maintenance of an adequate mobilization poten-
tial of shipbuilding and ship repairing facilities, organizations and
skilled personnel for availability in time of national emergency; and
(5) establishment and maintenance of active cooperation by ship-
builders, ship repairers, and allied industries with such other persons,
groups, corporations, and associations as may have a joint interest in
the attainment of the foregoing objectives.
Excerpted from the Annual Report, Shipbuilders Council of America,
April 1, 1961, and from Reference U6.
2U8

Since its reorganization along its present lines some 30 years ago,
the Shipbuilders Council has included in its membership practically all
of the leading companies in the United States operating shipyard and dry
dock facilities and the industries closely allied to such activities.
The Shipbuilders Council conducts a continuous program to promote a
comprehensive understanding of the operations and the problems of the
Industry by the Government, both legislative and executive, by business
men, by educators, by journalists and by the public generally, to the
end that this understanding may be appropriately applied in the solution
of the problems of promotion and regulation which arise because of the
vital role played by the Industry in the national economic welfare and
in the national security of the country.
To further these various ends, the Shipbuilders Council publishes
bulletins, briefs, pamphlets and reports, including a comprehensive
bulletin service for its members on current developments in the Industry
and on its relations with Government. These concern such matters as
legislation affecting maritime industry, types and provisions of govern-
ment contracts, renegotiation regulations, profit limitations, taxation,
defense mobilization requirements, material and labor controls and regu-
lations, price controls, insurance, judicial decisions, government organ-
ization, industrial liability, foreign trade and the economics of the
Industry. Accurate statistical data relating to shipbuilding and ship
repair not available from other sources are prepared and maintained by
the Council for use before legislative, executive and regulatory bodies
Excerpted from the Annual Report, Shipbuilders Council of .America,
April 1, 1961, and from Reference U6.
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and for distribution among its members.
Although this organization does not deal Hirectly in standardization
problems, it h^s through its board of directors organized a technical
committee whose purpose is to keep in touch with technical developments
in the shipbuilding and allied industries. It also maintains a Comnittee
on Standard Contracts and Forms to study contracts and forms of contracts
for the purpose of obtaining reasonable uniformity in both Government
and private contracts.
The Shipbuilders Council h^s pioneered in the promotion of sound
planning to provide maximum assurance that there will be available in
the United States at all times efficient an<i reasonably adequate pri-
vately owned facilities for shipbuilding and ship repairing.
2£0

JIETY OF AUTOMOTIVE ENGINEERS1
A. Purpose and Objectives
Through the years, the 3AE has been the professional society of the
automotive industry. Today it is an organization of some 2Up00 members—
an organization wherein leading engineers and those just gaining a foot-
hold in the industry meet on common ground to exchange information on new
developments in automotive transportation.
The Society's objectives are the development, collection, and dis-
tribution of technical information. SAE serves its members through
meetings and programs developed by its various Engineering Activities
and Sections, through Placement Committee, and through its publications;
it serves industry and government through the development of standards,
recommended practices, and information reports by its technical committees.
B. Engineering Activities
SAE Engineering activities are in the following areas, with provi-








Farm, Construction & Industrial Machinery
Fuels and Lubricants
Excerpted from "SAE Technical Committee Guideposts," "Aims and










The 3AS Technical Board is the nerve center of the Society's vast
technical committee program.
Members of the Technical Board are leading engineers from all parts
of the ground and flight vehicle industries. These exceptionally quali-
fied men are responsive to the many industrial needs for SAE activity.
Through the Technical Board they give direction to and coordinate the
technical committee and research projects which serve the ground and
flight fields with engineering standards, recommended practices, and
reports.
SAE cooperative research on the utilization of fuels and lubricants
in automotive apparatus is conducted through the Coordinating Research
Council. This Council is supported jointly by SAE and the American
Petroleum Institute.
Published reports resulting from accomplishments within the Society's
technical program are made available to all members, the industry and
government. Summaries of these reports appear regularly in the news
features of the SAE Journal.
E. Standardization Activities
Standardization has been an important activity of this Society from
2^2

its very beginning. It new carries on technical standardization work
for the motor vehicle, aircraft, airline, space vehicles, farn tractor,
earth-moving
;
and roadbuilding machinery, and other manufacturing in-
dustries using internal combustion engines. With the exception of
standards for the aeronautical industry, which are published in loose-
leaf form, the standards of the Society are published annually in the
SAE Handbook. The Society's standardization work is under the general
direction of the SAE Technical Board which organizes such technical com-
mittees as may be necessary to carry on the work. Most of these tech-
nical committees are of a. permanent nature, but some are appointed to
handle specific projects and are disbanded upon their completion. The
Society's standards and technical committee activities also include
active advisory cooperation with the Armed Forces and numerous other
Federal and State government agencies,,
The SAE standardization activity began in 1902 with the adoption of
standards by the i\ational Association of Automobile Manufacturers that
was organized in 1900. In 1903, the Association of Licensed Automobile
Manufacturers was organized by manufacturers licensed under the Selden
patent. In 1910 the Society took over from the Mechanical Branch of the
AIAM its work of preparing technical data and appointed the first Stand-
ards Committee in the automotive industry. During the years immediately
following, other industries began to use internal combustion engines more
widely, and it became evident that the SAE was the logical body in which
to centralize all such activities. In 1917 the American Society of
Aeronautics Engineers and the Society of Tractor Engineers merged with
the SAE and soon thereafter the National Association of Engine and Boat
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Manufacturers and the National Gas Engine Association merged their engi-
neering and standardization work in the SAE, and the Society of Automo-
bile Engineers then became the Society of Automotive Engineers, Inc. In
1926 the Society initiated standardization in automotive production en-
gineering, and in 1931 adopted the first standardization in the motor
transport field.
In cooperation with the American Petroleum Institute, the SAE sus-
tains the Coordinating Research Council. This Council was set up in 19li2
to conduct cooperative research, standardization, and similar work aimed
at mating fuels and lubricants to their power plants.
All standards, specifications, and reports developed by the Society
are made available for industry and Government use on a voluntary basis.
Frequent checks are made to determine use of each document. Unused
documents are canceled. The SAE has been important in aiding Government
agencies, both civil and defense, in the development of sound technical
documents. SAE standards are recognized in Government publications as
sources for establishing minimum technical requirements in areas where
Government regulatory control has been established.
E. Technical Publications
SAE JOURNAL is the monthly technical publication of the Society.
It contains up-to-date articles based on information drawn from papers,
reports, and other technical material developed by SAE Activity and
Technical Committees.
SAE TRANSACTIONS, a yearly publication, contains individual
National and Section meeting papers selected for their reference value.
Anonymous Reader's Committees composed of specialists in the various
fields select the papers to be included in this publication.
2%

ADVANCES IN ENGINEERING SERIES—Books in this NEW Series are symposia
of papers on specific subjects designed for information having a probable
useful life of five years or more.
TECHNICAL PROGRESS SERIES—These NEW Series books are symposia of
papers on specific subjects designed for information having a probable
useful life of two years or more.
TECHNICAL PAPERS presented before the Society are available at
nominal costs.
SPECIAI PUBLICATIONS are booklets on specific ground vehicle stand-
ards, Journal articles, or special reports for which there is an immedi-
ately expressed need. Lists of titles and prices may be secured from
SAE Headn^arters.
SAE HANDBOOK, issued annually, includes all current ground vehicle
standards approved by the Society. It represents the cumulative work of
200-plus Technical Committees operating under the SAE Technical Board.
The informa tion amassed by these Committees is used by industry to de-
sign and produce its products more economically and efficiently.
AEROSPACE reports emanating from the Technical Board are released
in loose-leaf form. These include: SAE Aerospace Material Specifica-
tions (AMS), SAE Aerospace Standards (AS), and Recommended Practices





SOCET: I , JAL ARCHITECTS AND MARINE ENGINEERS (SNAME)
A. Objects
The objects of this Society are:
1. To advance the art, science and practice of naval architecture,
shipbuilding and marine engineering, commercial and governmental, in all
of their branches and of the allied arts and sciences and to promote the
professional integrity of its members
.
2. To afford facilities for exchange of information and ideas among
its members; to place on record the results of research, experience and
information relative to original design and improved methods of construc-
tion of vessels, their machinery and equipment.
3. To maintain and improve the status of naval architects and
marine engineers and others of its members, and to afford facilities for
their advancement in the knowledge of their profession,
u. To cooperate with universities and other educational institu-
tions and public educational authorities for the furtherance of educa-
tion in naval architecture, shipbuilding and marine engineering, and in
allied arts and sciences.
5. To encourage and sponsor such experimental and other inquiries
as may be considered important to the promotion of the art and science
of naval architecture, shipbuilding and marine engineering and of allied
arts and sciences.
6. To investigate inventions and problems of special interest to
the profession.
^Excerpted from a private communication of M. H. Gluntz, Captain, USN
(Ret.), Administrative Assistant, Society of Naval Architects and Marine





1. Society's Codes. The Technical and Research organization is
the organization within the Society that prepares and issues codes.
The Technical and Research organization is composed of a Steering






Ships ' M achinery
(d) Ship Technical Operations
and some 25 or more panels.
Codes are normally prepared by the cognizant panel, approved by the
major committee, and published by the cognizant panel on behalf of the
Society. Revisions are undertaken by the cognizant panel.
Some of the most important of these Codes are:
Standardization Trials Code. October, 19h9
Economy and Endurance Trials Code. December, 1552.
Code on Maneuvering and Special Trials and Tests. July, 1?50.
Code on Instruments and Apparatus for Ship Trials. Oct., 1952.
Code on Installation and Shop Tests. November, I960.
Standard Lifeboat Code. June, 1961.
A complete list of Bulletins, Codes, and Data Sheets prepared by
the Technical and Research Committees appears in: "Publications of the
Technical and Research Committees," SNAKE.
2. Participation in the Standardization Movement. This Society
takes an active part in the standardization movement in cooperation with
other interested organizations. Through representation on sectional
committees functioning under the procedure of the American Standards
2^7

Association., it cooperates in the development of standards covering the
following projects: standardization of gears; pipe flanges and fittings;
bolt, nut, and rivet proportions; code for pressure piping; classifica-
tion and designation of surface qualities; ventilation code; standards
for drawings and drafting room practice (exclusive of architectural draw-
ings); mechanical refrigeration installations on shipboard; safety code




a. Principles of Naval Architecture (a two-volume set)
b. Marine Engineering
c. Historical Transactions, 1893-19^3
d. The Shipbuilding Business in the United States of America
(a two -volume set)
e. Design and Construction of Steel Merchant Ships
f. Hydrodynamics in Ship Design (a two-volume set)
2 . Others
:





SOCIETY FOR NONDESTRUCTIVE TESTING (3NT)
This Society was formed in August, lyUl, under the name of "Ameri-
can Industrial Radium and X-Ray Society," by a group of men working in
the field of industrial radiography.
A portion of the approved history of the society states: "Mr. Philip
D. Johnson was the organizer and leader of the group and became the first
National Secretary of the Society. Subsequently the association spread
rapidly throughout the United States by creation of local section^ serv-
ing distinct industrial areas. 1th the introduction of new methods for
nondestructive testing supplementing the older methods, it became in-
creasingly evident that the name of the Society should reflect this
changing pattern. Accordingly, in 19hl , the Society became officially
known as "Society for Nondestructive Testing, Incorporated."
In 1$60 therewere 30 sections and about 3,500 members in the SNT.
The Society is devoted to education and research in the field of
techniques in nondestructive testing of materials, employing radiography,
ultrasonics, magnetic particle, gaging, eddy currents and other elec-
trical tests, pressure, proof loading, etc*
It holds section meetings regularly together with regional conven-
tions annually. It also convenes a national annual meeting each year.
The bimonthly journal, "Nondestructive Testing," is published by
the Society.
The Ronald Press Company has prepared under the auspices of the
Society for Nondestructive Testing the "Nondestructive Testing Handbook




The Handbook explains and illustrates the u.>e of qualitative and quanti-
tative tests which may be applied at any or all stages of production—
demonstrates mechanization and automation of test methods, in-service
testing of essential equipment. Practical examples point up typical
situations in which NDT injpections eliminate expensive production re-
jects, warn of critical parts fatigue, make possible the utilization of
new and improved engineering materials.

STANDARDS ENGINEERS SOCIETY (SES) 1
<\
. Origin
The Standards Engineers Society was organized in 19hl and was in-
corporated in 1956. The Society is now an international organization
with local sections in the United States, Canada and the United Kingdom.
Additional sections are in process of formation in Sweden and others in
the United States.
B. Objects
The objects of the Society, consistent with its incorporation as a
professional, non-profit organization, are to insure benefits to its mem-
bers and to the general public through appropriate scientific, literary
and educational activities, and specifically:
a To provide means by which standards engineers and others inter-
ested in standardization may, in meetings, publications of the Society,
and in other media, discuss the principles, techniques, effects, and
other professional aspects of standardization.
b. To further standardization as a means of enhancing general wel-
fare.
c. To promote knowledge and use of approved standards issued by
regularly constituted standardizing bodies, but expressly excluding the
development or issuance of standards by the Society.
d. To encourage, through suitable awards, scholarships and grants,
significant additions to the literature of standardization and its formal
study, including research, in appropriate institutions of learning.
Abstracted from private communications of Arnold M. Rosenwald, Direc-
tor, Boston Section, SESj from the article "The dims and Objectives of
SES", Harold R. Terhune, President, SES; and from the brochure "Why Mem-
bership in SES", SES.
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e, To maintain a high professional standing among, and professional
criteria for, standards engineers,
G. Members
SES currently has about 1200 members. All are individual members,
unlike many other organisations such as ASA, which accepts membership
from companies and trade associations. All members are individuals
active in or interested in the field of standardization, either as work-
ing standards engineers, procurement people, economists, manufacturing
people, students, and executives or administrators of industrial or edu-
cational organisations.
D. Finances
SES is financed solely by membership fees and income from advertise-
ments contained in the Annual Meeting souvenir booklet and also the
Yearbook. The Society is about to accept advertising in its monthly
publication called "STANDARDS ENGINEERING."
E. Organization
Organizationally the Society is arranged in local sections, each of
which operates independently but within the general framework of the
constitution and bylaws of the Society, ihere are eighteen local sec-
tions at this time.
F. Activities
The Society provides a forum for the exchange of technical informa-
tion among its members at regularly scheduled sectional meetings and
annual national meetings.
G. Publications
"STANDARDS ENGINEERING" is a magazine published monthly by the
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Society devoted to articles that discuss the principles of standardiza-
tion and experiences of standards engineers in putting them into effect*
It also reports en the activities cf the Society and its members. The
magazine is part of the Society's services to ii s members, but is also
available on subscription
.
The PROCEEDINGS of each annual meeting are published by the Society
and constitute a valuable reference to current thinking on standardiza-
tion problems e
The Society has under development a "Standards Engineer's Handbook"
which should provide standardization information, more specifically,
data on administrative organization within which to engage in standardi-
zation, manpower and budget requirement and breadth of activity of such
an organization; actually all this information is not readily available
and this Handbook will satisfy a real need.
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STEEL FOUNDERS' SOCIETY OF AMERICA
A. Origin
The origin of Steel Founders' oociety dates to 1902. The Society-
was created as a luncheon club by a number of steel foundrymen in the
New York area, and by 1907 it had grown to a national organization with
a board of directors. The Society was incorporated under the laws of
the State of New York for awhile. It is now an incorporated association.
3. Purposes
The purpose of the Society is to promote the general welfare of all
engaged in, or affected by the manufacture and sale of steel castings,
and specifically:
1. To stimulate the growth of the industry through the expansion of
its possibilities, and to secure a wider market of its products.
2. To secure improvement in the production of work; to conduct tech-
nical, business and market research; to maintain a high standard of pro-
duct, and to secure and exchange among members such information regard-
ing products, conditions of production, and requirements of consumers
as will tend to reduce the cost of manufacture, improve the product,
eliminate waste and expensive duplication of effort, etc., thus render-
ing a better service to the ultimate purchaser and the public.
3. To promote, through publicity, a better understanding on the
part of the purchasers of steel castings as to those differences in
process, service and manufacture that cause differences in price; to
1
Excerpted from a private communication of ^rwm Dieckmann, Secretary
of the Society, and from "Members of Steel Founders' Society of Ameri
Listed by States,'' Steel Founders' Society of America.

secure, through publicity, a better knowledge of the advantages gained
through the use of steel castings, thus assisting the industry to ex-
pand,
G. Membership
The Society membership numbers 120 members and 132 operating plants
mostly in the United States and Canada.
D. Finances




The Society has a Specifications Committee for the preparation of
raw materials specifications and minimum standards specifications. This
committee is made up of engineers from among the member companies.
Some of their standards publications are:
1. Recommended Minimum standards for Commercial Carbon Steel
Castings.
2. Summary of Standards Specifications for Steel Castings.
3. Raw Materials Specifications:
a. Gelatinized Cereal Binder
b. Zircon Sand and Flour
c. Washed and Dried Sand
d. Western Benton it
e
e. Crude Sand
f . Cast Steel Abrasives
g. Malleable Iron Abrasives
The Society is represented on specific tion committees of other
organizations and cooperates particularly with technical committees of
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the American society for Testing Materials in the development of stand-
ards and methods of test for steel and steel castings, metallography,
radiographic arid rcagnetic particle testing, and other matters of in-
terest.
F. Other Publications
A. list of the rest of the technical publications of the Society






Instituto Argentino de Racionalizacion de Materiales (IRAM)
A. Origin
The principal reason for the founding of the Argentinian
Institute for the Standardization of Materials (Instituto
Argentino de Racionalizacion de Materiales - IRAM) in 1935
was the necessity of having standards on which the State could
rely in acquiring materials needed for its own development,
as there were practical difficulties and problems due to the
differing origins of the industries there.
B. Creation
Because of these circumstances, State and industrial
institutions, technical bodies and study centers decided
to found the IRAM Institute. From the beginning, it was ex-
clusively private in nature. In all its activities, it has
made it a principle to bring together for the study of a
standard all the interests able to take part.
C. Members: Nature and Number
The Institute members fall into six categories: founding,
honorary, active, individual, corresponding and associate.
1. Founding members are those who appear as such in the
enabling act, as well as titular members and the Management
Council deputies elected by the Assembly on 15 April, 1937.
They pay no fees.
2. Honorary members are those persons who, because of
their recognized experience in subjects touching on IRAM'
s
concerns, and because of the collaboration they have given




Management Council or is requested by at least 10 percent of
the members with voting rights, and is accepted by the
Assembly. They pay no fees and can be consulted individually
or collectively, the Management Council being able to form an
honorary consultative body to this end.
3. Active members are the official institutions, the
corporations, the technical, scientific, industrial or
commercial organizations, establishments of public or
private education, libraries and related organizations. They
are represented by one general delegate and pay a fee fixed
by the statutes. Active members join as candidates and stay
in this category during the first two years of their associa-
tion, afterwards acceding to the category of active members.
They pay such dues as are fixed by decision.
4. Individual members are university-trained professionals
or persons qualifying through experience considered to be
sufficient by the Management Council. They pay such dues as
are fixed by decision.
5. Corresponding members are persons residing abroad
and appointed by the Assembly, after being proposed by the
Management Council, for the creation or the maintenance of
contacts with the country of residence and its organizations.
These members are exempted from any payment of fees.
6. Associate members are technology or university students
They pay such fees as are fixed by decision. Those who acquire
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The Institute's financial resources are derived from the
following
:
1. entrance fees, members periodical contributions and
fixed dues;
2. donations, allotments, grants, contributions, sub-
sidies or legacies;
3. personal and real estate belonging to the Institution;
4. income from property, securities, bonds or from any
other kind of capital it possesses;
5. fees received for expert appraisements, quality
checks or for the right to use the Seal of Conformity with
IRAM standards;
6. special contributions of official or private organi-
zations, ear-marked for the study of special series of
standards
;
7. any other source it can tap which may contribute to
the furtherance of its aims.
E. Staff
The Institute has at its disposal a stable technical
and administrative staff which has permitted it to develop





In conformity with its registered articles, the Institute's
administration is handled by a Management Council, a body having
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voting rights. This Council can be renewed annually to the
extent of one-third of its members, but there are no limits
to the number of times a member may be re-elected.
The technical section is at present grouped into teams
for related subjects. Each team, which is called within the
organization an "A Team", is directly under a chief, who
must be a university-trained professional, and is made up of
technicians responsible for the functioning of a committee
and its appropriate assistants.
The head of each "A Team" has the following responsibili-
ties :
1. to direct and supervise the actions of the groups
for which he is responsible;
2. to direct technicians in charge of groups which are
connected with his team;
3. to direct and teach standardization principles to
auxiliary personnel;
4. to submit the working plan to the General Management;
5. to work with the study groups when there is a communi-
cation from the "A Team" on a standard whenever the need is
felt;
6. to evaluate the personnel directly responsible to
him, by making proposals to the General Management.
The technician in charge of groups must
:
1. Prepare the standards which correspond to his groups;
2. direct the work of sub-committees or of the specialized
commissions for which he is responsible;
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3. acquaint the team chief with the working plans for
the groups under his charge.
The duties of the auxiliary technical personnel are the
following:
1. to work with the technician in the research and
classification of prior material;
2. to prepare a standards outline, if his immediate
superior authorizes it;
3. to work with his direct chief on the meetings and to
prepare the pertinent documents;
4. to read the documents, standards, etc., which are
connected with his work;
5. to keep archives on all documentation.
When different "A Teams" exist whose members must all
have similarly-based knowledge, a "B Team" is made up for
co-ordination, which operates in practice as a specialized
department
.
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The forming of teams is not yet complet ed because of an insuf-
ficient number of technicians. But this work inside the
organization would permit us to be certain that the shaping-
up of a given draft corresponds to the country's technical
and economic realities. This is why study groups represent-
ing all the sectors in question are being added. A descrip-
tion of their functions follows:
1. Sub-Committees . The sub-committee work is similar
to that of any collegial assembly in that it is possible for
each representative to express his opinion on the proposed
standard and to indicate at any moment those modifications
which he deems necessary.
IRAM's permanent technician acts as technical secretary.
In each case, he points out reasons which have determined the
adoption of a value, a definition or a process, and looks for
similar data in past standards or in other countries' ex-
periments that may forestall long sterile discussions apt to
arise in disputed cases.
This system of work, in which the consumer, the producer,
the merchant and the technician share equally in the work
through representatives on the permanent staff and through
delegates from organizations such as the Argentine Engineers'
Center, the Argentine Chemical Association, study centres, etc.,
serves to guarantee that the standard will fit the actual
possibilities of the country's techniques and that it cannot
be suspected of favouring certain solutions or tendencies.
27 3

2. Committee . The activity of the specialized committee
is limited to technical aspects; its principal function con-
sists in preventing standards of the same specialization
from having different test methods, definitions, etc.
3. General Standards Committee . On several occasions,
the opinion has been expressed that this body has functions
very similar to those of the specialized committee and that
in consequence studies of certain parts of a standard are
uselessly repeated.
This opinion is not, however, justified, for the members
of the General Standards Committee examine the standard as
if they had to use it themselves and, not having had a hand
in its study, they can freely criticize and judge whether
the conditions set out are clear, and whether the standard's
application presents any difficulties.
G. Methods Used for Drafting Standards
Once the study groups and the General Management have
approved the work projects, the permanent technicians begin
preparing the standards, keeping in mind all data concerning
the needs of the country and the Institution's economic
possibili ti es
.
The full study of a standard is made up of different
stages, each one having several phases:
1. Collecting of data pertinent to the matter
2. Preparation of an outline
3. Examination by the sub-committee concerned




6. Compilation and classification of comments by the
"A Team" and presentation to the sub-committee
7. Examination by the sub-committee
8. Examination of the standard and drafting of a report
by the co-ordinating "B Team"
9. Examination of the standard by the committee
10. Examination by the General Standardization Committee
11. Approval and report of the General Standardization
Committee
12. Examination and approval by the Management Council
13. Presentation to the Consultative Standardization
Commission (CSC)
14. Examination of comments received by the SCS
15. Communication from the "B Team"
16. Consultation of the study commission
17. New approval by the Management Council
18. New presentation to the CSC for continuation of the
process
.
When it has been decided to study a standard, the
Institute's permanent technical personnel studies all known
national and foreign data on the subject. After detailed study
thereof and a thorough technical analysis, it prepares an
outline which it submits for study to the sub-committee or to
the Specialized Commission, composed of all representatives
directly concerned with the matter from the technical and
economic point of view.
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The sub-committee or the Specialized Commission examines
the standard outline point by point, checking in particular
whether it contains all the elements which specify precisely
the characteristics of the matter in question.
After this first study, the standard is subjected, in the
form of Outline 1, to public discussion for a minimum period
of 45 days and a maximum of 180, set by the organization
itself according to the technical and economic importance of
the matter
.
During the period of public discussion, all bodies and
individuals so desiring may express their opinions on the
standard, even if they do not belong to the Institution
and have not taken part in the preliminary study.
In addition, foreign standards institutes are consulted
during the same period.
In all cases, public discussion supplies interesting
details, but when the matter under consideration has technical
or economic importance, the collaboration thus obtained is
quite remarkable; it is also fitting to bring out the contri-
bution of foreign standardization ins titututes
.
After the period of public discussion, the specialized
body studies the standard and, at the same time, the comments
received, rectifying or ratifying the positive elements or





As a general rule, the standard approved as a draft
proposal is, after this new study, submitted for examination
to the Specialized Committee, which analyzes it from the
point of view of its application; if it is approved, it is
presented to the General Standardization Committee.
As has already been said, the specific function of this
committee consists of co-ordinating the work of the specialized
committees and giving uniformity to the different standards
studied by IRAM, as far as is technically possible. This
body, therefore, studies the standard from that point of view,
devoting special attention to editing and lay-out.
Once the standard is accepted by the General Standardiza-
tion Committee, it is submitted to the Management Council
which, by its approval, transforms it into an IRAM standard.
Thus the circuit is completed within the Institute.
Thereafter, the standard is submitted for examination
by the Consultative Standardization Commission, an official
body, which submits it for study to the corresponding public
services for a period of six months at most . If, during this
time, the standard has not been contested, it is published
by decree of the Executive Power as an Official IRAM Standard,
and becomes thereby compulsory for all purchases made by the
national government.
If a standard is contested, however, it comes back to




H . Number of Standards Published
The number of approved standards stands at 1,500 (begin-
ning of 1961).
I . Other Periodical Publications
At the moment, IRAM publishes, besides standards, only
the review "Inf ormaciones IRAM", whose main task is to inform
those connected with the work as to the essential facts of
its progress, including sometimes--and more and more often--
technical articles on their own standardization work.
J . Marks Indicating Conformity With Standards
In 1956, the IRAM Institute decided to draw up a system
of Seals of Conformity with Standards, the general operation
of which is as follows:




It will be subordinate to IRAM's General Management, and
the Management Council can appoint an internal commission if
this is deemed necessary to handle the affairs connected
with the service.
The technical committees will have the following tasks:
1. To discover whether the product for which the Seal
of Conformity with IRAM Standards is sought fulfills the




2. to propose to the Management Council the charge to
cover this service;
3. to determine the test conditions in the private or
official laboratories that IRAM assigns for this service,
under IRAM's control.
The secretariat is to have the following duties:
1. to carry out the administrative work that the Seal
of Conformity service gives rise to;
2. to open accounts for fees, and keep the correspond-
ing records;
3. to make periodic inspections of the material approved,
either in the factories or on the market.
The technical committee will be made up of six titular
members, three for each of IRAM's B and C divisions, and of
two deputies, one for each division. It is to have a chair-
man and a vice-chairman responsible to division A and who
will be elected by the technical committee from a list of
people proposed by the Management Committee. The deputy
members and the vice-chairman will sit in for absent titular
members
.
The members of B and C divisions of the technical commit-
tee will se;ve for three years and are not eligible for re-
election. The chairman and the vice-chairman will be elected
each year when the technical committees are formed, in con-
formity with what has been decided.




Each technical committee will prepare the regulations
governing the functions incumbent on it, in conformity
with the general provisions of the statutes, and will submit
same to the Management Council for approval.
When a member of the technical committee is an industria-
list or has a commercial interest in the product for which the
Seal of Conformity withlRAM Standards is sought, he may not
participate in any of the stages leading to its eventual
granting.
The technical committees may consult other similar
bodies, laboratories, individuals or corporate bodies any
time they judge it necessary for the fulfillment of their
duties, under the conditions to be fixed by the Management
Counci 1
.
Here are the general conditions vh ich must be fulfilled
in order that the I RAM Seal of Conformity may be affixed to
any specific material or product:
1. The material or product must be produced within the
country and correspond to the pertinent IRAM standard,
approved at least by the Institute's Management Council;
2. The material or product for which the request is
made must be obtained in such a way that the means of produc-
tion and of verification ensure both permanent good quality
and the possibility of identifying the manufactured goods
with the samples submitted for IRAM approval;
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3. The holder must have accepted without reservations
the provisions of the regulations set up by the corresponding
technical committees;
4. He must also have accepted without reservations
the contractual clauses specified by IRAM in the legal
instrument of authorization.
In cases where the use of the Seal of Conformity with
IRAM Standards is sollicited for foreign materials or products,
the Management Council will decide if it is appropriate to
increase the charges, after consultation with the appropriate
technical committee.
The Seal of Conformity with Standards may be affixed
only on material or on products for which it has been re-
quested and granted, and its use excludes the utilization of
any other seal or mark having the same goal unless IRAM
expressly allows it.
Authorization for using the Seal of Conformity with
IRAM Standards cannot be ceded to third parties without the
express agreement of the Institute.
The Seal of Conformity with IRAM Standards includes:
1. The service subordinate to IRAM which is entrusted
with the formalities necessary for the granting and with the
work entailed by the application and affixing of the mark for
distinguishing the materials and products fulfilling the
conditions of the regulation in question, as well as with the
collecting of fees corresponding to the various services;
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2. The material representation of this distinguishing
mark
From the point of view of its material form, the Seal
of Conformity with IRAM Standards is a mark composed of a
seal, a label, a distinctive matrix, etc., and which is
affixed or glued to, or included in each unit, group of units,
packaging, etc,
,
which it is supposed to distinguish.
The Seal of Conformity to IRAM Standards will be applied
to materials and products conforming to the regulations and
requirements of the corresponding IRAM standards and will be
granted under the conditions fixed by the present regulation.
The service of the Seal of Conformity with IRAM Standards
is an exclusive IRAM prerogative; it is untransferable and
cannot establish new provisions except in accordance with its
statutory authorities.
The lists of materials and products for which the grant-
ing of the IRAM Seal of Conformity may be requested will be





ASSOCIATION FRANCAISE DE NORMALISATION (AFNOR) l
A. Origin
A ministerial decree of 15 June 1918 set up the "Com-
mission Permanente de Standardisation". This Commission
did outstanding preparatory work, but being possessed of a
purely administrative and public law status, it ran into
obstacles and misunderstandings, and it finally had to break
off its work for 'lack of funds.
B. Creation
The Association Francaise de Normalisation (AFNOR) was
founded in 1926 to fill the gap left by the Permanent
Standardization Commission. From the start, AFNOR enjoyed
the status of a private association. It has always retained
this status, to which was added by decree of 5 March 1943
that of being a public service.
C. Members: Nature and Number
AFNOR has now around 7,800 supporting members: producers,
distributors, consumers, public administrations, scientific
organizations, etc.
D. Finances
The funds of AFNOR derive partly from the public authori-






In a total staff of about 210 persons, AFNOR has 57




Having experienced the handicaps resulting from the
purely administrative status of the Permanent Standardization
Commission and the purely private activity of AFNOR between
1926 and 1928, the organic structure of AFNOR was several
times modified between 1928 and 1941. This progressive
shaping up is based on coordinating the three possible sources
of initiative in the matter of standards:
- public authority
- specialized national institutions
- organizations of professionals or consumers,
it being understood that individual initiative is found in
all three categories.
The law of 24 May 1941 and later texts design the quali-
fied French organizations, fix their respective tasks, and
set up the procedures by which their activities are coordinated
1. Commissariat for Standardization
The Commissioner for Standardization is administra-
tively attached to the Ministry of Industry. His is the role
of an interministerial functionary delegated by the two
ministries responsible for standardization work in France:
the Ministry of Industry, and the M 1 nistry of Agriculture.
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These two ministries are empowered:
- to give general directives to standardization bodies;
to draw up, hold to schedule, and push the execution
of the national standardization program;
- to see to it that the prescribed procedures for
developing standards are observed;
- to ratify the standards;
- to fix the conditions under which the standards are
to be applied
.
Ratification is accorded on proposal of the Commissioner
for Standardization on presentation of report drawn up by
AFNOR.
The list of standards ratified each month is published
in the Official Journal of the French Republic in the form
of a decree.
2. French Standardization Association
As standardization is considered a public service
in France, this association has had conferred upon it by
governmental authority some fairly definite prerogatives,
which the decree of 24 May 1941 specifies as follows:
- it centralizes and coordinates, under the authority
and supervision of the Commissioner for Standardization, all
work and studies concerning standardization.
- It transmits to standardization bureaux the directives
received; it aids them to develop drafts of standards assigned
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to them; it verifies, in conditions specified in item 8.3
below (public enquiry), the drafts drawn up by them and sub-
mits same to ministerial ratification.
- In the absence of a qualified standardization bureau,
it sets up technical commissions assigned to draw up draft
standards
.
- More generally, it coordinates all activities tending
to develop standardization and acts as intermediary between
them and the public authorities.
- It represents France in connection with foreign bodies
and in international meetings concerning standardization;
it is the French centre for documentation of foreign standards
- Finally, it functions generally for publication,
information, and publicity with respect to everything con-
cerning standardization.
3. The Standardization Bureaux
The first official definition of the role of the
standardization bureaux is found in a ministerial order of
26 N°vember 1928: "The standardization bureaux are the
technical agents for the drawing up of standards'*. This
definition recurs in later texts. Article 7 of the decree of
24 May 1941 specifies the conditions to be met for an organi-
zation to become officially approved as a "standardization
bureau"
.
The juridical status of the standardization bureaux is
variable, each being linked in a working association with
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G. Method Used for Drafting Standards
The procedure for setting up French standards may be
schematized as follows:
1. Preparatory technical work
- The programming of standardization work on a suggestion
which the Commissioner for Standardization recognizes as
valuable
.
- The preparation of a basic document by a qualified
chairman or organization.
2. Preparation of draft standard
- Examination of the preparatory document by a commission
containing representatives of producers, consumers, distri-
butors, public administrations, scientific and technical
bodies, and qualified individuals.
- Extensive technical studies, which may involve
laboratory research, practical testing, adjustment to pre-
existing standards, comparison with foreign standards, etc.
- The perfecting of a draft standard provisionally
accepted by the Commission and by AFNOR.
3. Public inquiry by AFNOR and shaping of final text
- AFNOR sends out the draft standard to establishments,
organizations or individuals wishing to participate in the
inquiry.
- Press relations.
- Dispatch to foreign country members of the International
Organization for Standardization (ISO).
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- Examination by the standardization commission of AFNOR
of each of the replies to the inquiry, in which their
authors may join the discussion.
- Editing of the final text.
4. Ratification
- The extablishment by AFNOR of a ratification presenta-
tion report (in which particular mention is made of comments
not accepted).
- Check by the Commissioner for Standardization to
see that there is no opposition on the part of any directly
interested ministerial departments.
- The signing by the proper minister of the ratification
decree, published in the Official Journal.
5. Printing, publishing, application and later evolu-
tion of the standard.
- Varied methods of application, from the most diverse
forms of propaganda and persuasion to certain instances of
the public authority taking over.
- The systematic amelioration of the standard where
technique is in process of evolution.
H. Nature of Standards
The standard is a document measuring 21 cm x 27 cm,
which may be a single sheet or a booklet of more than a
hundred pages.
The uniform presentation of the first page corresponds
to that found in most foreign standards.
289

The dissemination of standards is handled by AFNOR and,
where necessary, by the standardization bureaux.
Legally, the status of the French standard is mainly
given in the following provisions:
1. The Order in Council of 13 November 1938 and the de-
pree of 24 May 1941 on standardization, confirmed in respect
to contracts made in the name of the State by the decree
No. 56 256 of 13 March 1956, prescribe that: "The introduction
of ratified standards or the explicit mention of their
application is obligatory in the clauses, specifications
and articles and conditions of contracts entered into by
the State, the departments, the municipalities, public con-
cessions and State-aided enterprises".
The purport of these texts is extremely clear. When-
ever an operation is carried out using any funds from public
sources, standards must be observed: this quite as much
with a view to a wise employment of these funds as with a
concern to make them contribute to the economic organiza-
tion of the country.
2. In the private field, contracts are free to make or
not to make reference to standards. But the express reference
to a standard, or the use of a term equivalent to such a
reference, does engage the parties under civil law. Even
in the absence of such reference, the experts and judges
called upon to decide a possible dispute must necessarily




In particular, the fact that standards are becoming more
and more currently used within the professions tends to in-
vest many of them with the character of a written codifica-
tion of the "rules of art", or of "honest and regular customs"
The professional, in turning to them, in principle puts
himself under the protection afforded by the tribunals to
all who follow these rules or customs, so long, naturally,
as no errors are made in applying or interpreting the
standard.
Furthermore, in case of damage to third parties, the
standard can aid in setting up the elements and the limita-
tions of civil responsibility.
3. One outstandingly perfected form of making reference
to standards consists in stamping on the products themselves
the national mark indicating conformity with standards,
under the very strictly regulated conditions set up by the
law instituting such mark.
4. A standard may, in so many words, be made generally
obligatory at the national level. However, to guard a cer-
tain flexibility in the application of standards made
obligatory within the frame-work of the decree of 24 May
1941, a procedure for waiving same has been set up; the re-
quests to have application waived are heard without delay by
AFNOR; the final decision is made by the Commission of
Standardization.
5. Finally, all authorities having the power to issue
regulations are naturally led to take ratified standards
as the basis for certain of their impositions.
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Every agency having the authority to impose regulations
is led naturally to take as the basis for certain of its
dealings standards which have been ratified. The standard
or some part of the specifications of the standard will thus
be included in a regulation and willderive its comulsory
strength therefrom.
6. Certain texts requiring the use of standards refer
to the national mark indicating conformity with standards,
specifying l:hat , by virtue of the constant appearance of
the mark on a product, the maker, seller or installer of
that product is recognized as being in line with the legal
requirements
.
It is to be remembered, we repeat, that the authori-
tative steps just defined are only imposed in a minority of
cases: as a general rule, the application of standardiza-
tion in France takes place in a liberal atmosphere, and its
growth by leaps and bounds at present is essentially based
on the advantages which it affords.
I . Number of Standards Published
At the present time there are over 4,800 French
standards, to which may be added some 5p00 official French
technical specifications (technical laws and ordinances,
specifications, or articles and conditions etc.).
J . Other Periodical Publications
AFNOR publishes periodically:
- the approved Catalog of French Standards;
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- Le Courrier de la Normalisation, bi-monthly illustrated
review;
- Le Bulletin Mensuel de la Normalisation Francaise,
monthly bulletin;
- les "Guides de 1 'Acheteur" (Buyers ' Guides).
AFNOR also publishes pamphlets and other works on standardiza-
tion.
K. Mark Indicating Conformity with Standards
It can be of value to have the standardized product
sanctioned by a mark guaranteeing conformity to standards.
An efficient means is thus created to encourage respect
for standards and the user has an indication which may aid
his choice
.
Various national marks for conformity to standards have
gradually appeared in a number of countries (BS in England,
DIN in Germany, NENORM in the Netherlands, etc.). In France,
the national mark of conformity to standards, or National
Mark NF was set up by the decree-law of 12 November 1938
(art. 4). The decree of 24 May 1941 and the interministerial
order of 15 April 1942 have accorded to the NF Mark its
present status.
The administrative handling of the mark requires a
Directing Committee and individual committees whose members
are named by the Commissioner for Standardization on the
recommendation of the General Director of AFNOR.
293

The Directing Committee, consisting of 12 members, takes
on the double role of coordination and authority, though it
largely decentralizes its activity in favor of the individual
committees
.
The individual committees function in each branch of
industry where their creation has been felt to be of value,
in agreement with the interested professionals. Conform-
ing to the general Directives of the Directing Committee,
they set up their own rules, investigate requests, have
tests made by laboratories or experts, propose any eventual
sanctions, in short each plays its part in the essential
task of managing the sector confided to it.
The National Mark NF essentially covers the fields
of domestic economy and building construction:
- Electrical appliance apparatus
- Coal heating and cooking apparatus
- Pressure-cooking apparatus
- Domestic electrical appliances
- Refrigeration apparatus
- Apparatus using combustible gas (city gas, natural
gas, butane, propane, propanated air)
- Articles of furnishing: furniture and office furniture
- Letter boxes
- Burners of liquid fuel
- School notebooks
- Fruits and vegetables
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- Metal stoves using liquid fuel





However, they apply to a small percentage of standards
only, those which cover all the characteristics of certain
materials or objects and in such a way that these latter
may enjoy a real prestige in the national or international
market. Purely dimensional or otherwise incomplete characteris-
tics could indeed be standard in articles of doubtful quality,
without their meriting the stamp of approval of a French
national mark. Although the concern for quality is not directly
written into the law covering the mark, because the defini-
tion of so vague a term would lead to endless discussions,
it figures significantly in the awarding of the Mark NF
.
This quality-favoring propensity of the Mark NF has led
the public authorities to base a long-term policy thereon,
seeking to "centralize around a single national mark, func-
tioning on liberal and contractual lines but having legal
status, certain collective efforts towards definition, improve-
ment and control of quality, guiding them to take the form
of written rules, public procedures and systematic checks
which constitute the foundations of the National Mark NF"»
By virtue of this, the Mark may be coupled with any collective
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mark that meets certain technical and administrative condi
tions, the whole thereby taking on the national character





DEUTSCHER NORMENAUSSCHUSS (DNA) 1
A. Origin
The Deutscher Normenausschuss was set up in May 1917
by the Verein Deutscher Ingenieure (VDI - Society of German
Engineers) as the "Normalienausschuss fur den allgemeinen
Maschinenbau" (Standards Committee for General Mechanical
Engineering), from which arose in December 1917 the
"Normenausschuss der deutschen Industrie" (Standards Committee
of the German Industry). The final change of title into
"Deutscher Normenausschuss" was decided upon in November
1926 due to the fact that standardization had grown beyond
the narrower range of the industrial field.
After World War II, the Deutscher Normenausschuss was
authorized by the Allied Control Authority in Berlin, on
31 December 1946, to continue its work in the whole of
Germany.
B. Creation
18 May 1917, is considered as the date of creation.
C
.
Members: Nature and Number
The Deutscher Normenausschuss is a registered associa-
with its seat in Berlin. The members of the DNA are industrial
firms or associations of them; at present the number of mem-
bers is about 5,000; membership is voluntary.
D. Finances
The DNA is financed partly by members dues, and partly




For large sections, the DNA has established special
secretariats (Fachnormenausschusse - Sectional Standardi-




On 31 December 1961, the number of employees in the three
offices of the DNA amounted to
- 116 in our Administration Office in West Berlin
- 31 in our Branch Office in Cologne, and 40 of these
employees are engineers.
Our sectional standardization committees, with their
secretariat outside of the three DNA offices, employ their
own staff; the biggest of these committees is the FNE
(Fachnormenausschuss Elektrotechnik) with 25 employees
(nine of whom are engineers).
F. Organizational Structure




- Managing Director with Administrative Office
- Working Committees
- Standards Examining Board
There are 25 sectional committees (colours, machine
construction, iron metallurgy, textiles and textile machines,
building construction, etc.), and more than 1000 study circles




The working committees are affiliated either directly
with the DNA Administration Office, or to one of the special
secretariats mentioned under section D. The work of all the
committees is subject to directives enacted by the Council
of the DNA. These directives determine the structure of the
committees, the functions of the chairmen and foremen as
well as of the sub-committees; they also prescribe the work-
ing procedure with the essential view that standards are only
prepared once the collaboration of producers, consumers,
authorities and scientists is assured.
The results of work achieved are submitted to the
Standards Examining Board for checking, with a view to co-
ordination with other working committees and with regard to
the formal structure of standards. The basis for drafting
standards is a style manual (DIN 820), which is studied by
a special committee (Normungstechnik - standardization
techniques )
.
H. Methods Used for Drafting Standards
The draft standards are published to be commented
upon by members of the Council and by the public. All
comments are checked and taken into account by the committee
concerned, and then the manuscript is again submitted to the
Standards Examining Board.
The development of a German standard is to be seen
from the diagram on the following page.
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I . Nature of Standards
All the German standards are issued by the DNA with the
mark DIN. They are classified according to their contents,
their range or the degree of standardization effected as
follows
:
- Communication standards (conceptions, terms, symbols)
- Classification standards
- Type standards (types, sizes)
- Projection standards (directions regarding design
and projection, calculation, construction)
- Construction standards (construction details for
technical products)
- Dimension standards (dimensions, threads, tolerances)
- Material standards (physical, chemical and techno-
logical properties of materials)
- Quality standards (quality requirements for manu-
factured and natural products)
- Procedure standards (working and testing procedures)
- Supply and service standards (technical specifications
of delivery for industrial products)
- Safety standards (protection of life and health as
well as reliability in service).
J . Number of Standards Published
The standardization work of the DNA now comprises
about 8,700 standards and 1,500 draft standards.
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K. Other Periodical Publications
The DNA publishes monthly an information bulletin,
"DIN-Mitteilungen" (DIN Information) and, annually, a
catalog of German standards.
Furthermore, the DNA has published a large number of
works on standardization, the list of which is to be found
in a booklet entitled "Normungs Literatur" (Literature on
Standards )
.
L . Marks Indicating Conformity with Standards
Each firm manufacturing products in conformity with
DIN Standards is entitled to use the mark DIN for these
products. No supervision is carried out by the DNA; misuse
of the mark DIN may involve prosecution. The DNA has
followed this procedure for several decades.
Affiliated with the DNA is a special committee called
RAL - Ausschuss fur Lieferbedingungen und Gutesicherung
(committee for delivery requirements and quality protection),
for granting licences for quality marks. Quality groups for
various fields of industry are set up, the member firms
of which have contracted to meet the requirements with regard
to the quality mark concerned. If any of the member firms





INSTITUTO NACIONAL DE RACIONALIZACION DEL TRABAJO (IRATRA)1
A. Origin
On 11 December, 1945, the Administrative Council of the
"Patronato Juan de la Cierva" for technical research, part
of the Higher Council for Scientific Research ("Consejo
Superior de Investigaciones Cientif icas ,T ) , approved the
report of its Council for Technical Evaluation and adopted
the following bases on which the National Institute for the
Standardization of Work was established.
Bases (Excerpt):
The chief specific concerns warranting the organization
of the National Institute for the Standardization of
Work may be listed as follows:
The scientific organization of work in the various
branches of production.
Standardization of all the elements of production or
of tooling in the nation, wherever their nature or
application justify or require it.
The utilization as far as possible of residual and waste
matter from productive processes.
Psycho-technics, as applied to productive processes.
Prices and their fixing, analyzed from the point of
view of the influence upon them of production methods
and the efficiency thereof.
The co-ordination of all the above-mentioned elements,
constituting the general plan for work standardization
in the nation.
The task of the Institute and its Sections should be
limited to the development of a body of practical
rules in each of the concerns treated, which, when
formed into principles, instructions and standards,
will be made available to all groups and sectors of





As a glance at these "bases" for the work leading to
the foundation of the institute will show, instead of adopt-
ing the ordinary criterion of considering the various prob-
lems to be studied and solved as independent questions, the
effort was here made to think of them as a whole, with
the idea that each was merely one facet of the organic process
of production; and the concept of assuring the co-ordination
of work done in each special field was held to be the basic
orientation, rigorously observed in the whole process of
developing the Institute.
B. Creation
On 6 June 1946, the Higher Council for Scientific
Research approved by resolution the creation of the Institute
On 10 June, Mr. Aureo Fernandez Avila was appointed President
of its Technical Administrative Council, and a few days
later, the other Council Members - among them Mr. Antonio
Gonzalez de Guzman as Secretary. The first steps in its
organization began at once, account being taken of various
scattered tasks previously undertaken, so as to tie them
into the work of the Institute.
The chief aims of the Institute, defined in Article 2
of its statutes, are as follows:
1. To spread knowledge of the principles of standardi-
zation capable of bringing about greater efficiency of
national work in industrial and technical fields;
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2. To encourage the study, teaching and application in
use of scientific principles, and of rational methods having
to do with the various aspects of production.
3. To give counsel to the State and to provincial and
municipal bodies, as they may require same, concerning
measures having to do with applying standardization principles
in public services, in social services and in technical teach-
ing in general;
4. To see to it that the application of standardiza-
tion principles is carried out with the profoundest sense
of individual and collective responsibility:
5. To represent Spain at congresses and other inter-
national meetings having to do with standardization, as
well as in dealings with similar foreign organizations with
which the Institute will endeavor to establish regular and
permanent relations for the exchange of documents, results
of research, and practical realizations. Such representa-
tion will, in each case, be precisely defined in accordance
with the organizations in question.
To achieve these aims, the Institute will undertake the
following tasks:
The scientific organization of work in the various branches
of production.
Standardization of all the elements of production or of
tooling in the nation, wherever their nature or application
justifies or requires it.
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The utilization as far as possible of residual and waste
matter from productive processes.
Psycho- technics , as applied to productive processes.
The study and orientation of problems connected with
production costs and prices, as well as those which may
arise from the effect of the afore-said factors on produc-
tion methods and their economic efficiency.
The co-ordination of all studies made for the purpose
of resolving the above problems, integrating the results so
as to draw up an overall plan for standardizing the work of
the nation.
In Article 4, it is stipulated that T, to assure the
proper development of the tasks enumerated above the National
Institute for the Standardization of Work may adopt, among
others, the following:
- The carrying out, the publication, and the publicizing
of works on matters dealing with standardization which may
aid in achieving these ends.
- The organization of services needed to counsel and
aid existing or newly-created industries upon request, in
all that has to do with the improvement of their production
or distribution; and, in the event that the Institute elects
not to afford said services itself, it may, as it deems
necessary, entrust same to one or another official or private
organization
.
- The setting up of professional bodies which, under




The Institute may serve as liaison among public and
private organizations of every sort whose tasks are related
to its aims, as well as with those working in the same
field abroad.
- The encouragement of agreements among enterprises
intended to effect a better utilization of their respective
production
.
- The proposing to the competent bodies of timely
steps to enable practical application of research studies
already effectuated.
- The use of criticism and discussion as indispensible
for reaching positive and satisfactory results.
- The organization of conferences, courses, competi-
tions, and congresses, together with the creation of study
scholarships in Spain and abroad.
C . Members: Nature and Number
All persons and all sectors of the national economy
interested in its tasks may collaborate with the Institute;
and they may become members of the Institute in one or another





The Honorary Members are named by the "Patronato Juan
de la Cierva", on nomination by the Technical Administrative
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Council of the Institute, from among those eminent personali-
ties who have done outstanding work in theoretical or prac-
tical aspects of the special field with which the Institute
is concerned.
Collective Members can be scientific, technical, in-
dustrial, or economic bodies, as well as official centres
requesting and being granted admission of the Technical
Administrative Council. To this effect, the Council fixes
the number of representatives for each such body who may
participate in the Assembly, and this number always reflects
the importance of the body in question.
Individual Members are those persons who seek admission
and are of well-recognized competence as shown by their
works or publications on matters having to do with the
special field of interest of the Institute, and who possess
the other qualities required for this class of membership.
Associates are all those interested in the aims of
the Institution who seek admission as such.
All members of the Institute except Honorary Members
pay annual dues, the minimum of which is set by the regula-
tions of the Institute.
All members have the right:
- to receive the Institute's Review.
- to consult the Institute during the year and place
before it any questions of a technical or economic sort




- to present communications to the General Assembly
and to take part in the discussion in meetings of all similar
communications properly presented in conformity with the
conditions stipulated in the letter convening the Assembly.
- to use the technical services of the Institute.
There are at present 444 Individual Members
528 Collective Members
762 Associate Members
oi a sum total of 1,734 Members.
The Assembly is composed of all the members of the
Institute and must meet at least once a year when con-
vened by the Technical Administrative Council, which con-
stitutes the Bureau of the Assembly. At the meeting, a
report is made to the members on the scientific and technical
work accomplished during the year, and a conference dis-




The budget of income and expenditures of the Institute
is around 7,500,000 pesetas per year, 50% of which derives
from grants accorded by the "Patronato Juan de la Cierva",
The Ministry of National Education, etc., and 50% from member-
ship dues, sales of publications and registration fees for
courses organized by the Institute.
E. Staff
The institute's personnel, classified in thevarious
categories, is as follows:
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Employees with higher degrees (doctors,
engineers, etc.) -41
Supporting technical personnel -11




F . Organizational Structure
The Technical Administrative Council constitutes the
directing and also the representative organism of the
Institute, being composed of a President, Secretary and
Councillors, all of whom are named and, if need be, re-
moved from office by the Presidency of the MPatronato Juan
de la Cierva", on the proposal of the Administrative Coun-
cil in accordance with the stipulations of Article 5 of the
by-laws of the said "Pat ronato" . Only highly qualified
persons and technical or economic representatives of interested
professional organizations are nominated. With respect to
standardization, the Council acts as an evaluating commission
for standards and is empowered to give final approval to
proposals submitted by the Technical Work Commissions. The
President of this Council acts as Director of the Institute,
and its Secretary as the General Secretary.
The head of the Institute is the Director, who is also
President of the Technical Administrative Council. He is
the chief of all the departments and services of the Institute
and is responsible for their functioning.
The General Secretary is immediately under the Director.
He is the Secretary of the Council and his task is to co-
ordinate the work of the department.
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The Departments are as follows:
1. Department of the Scientific Organization of Work
2. Department of Standardization
3. Department of Utilization of Residues and Waste
Matter
4. Department of Psycho- technics
5. Department of Prices and Costs
6. Bureau of Statistics
7. Other organisms found necessary to achieve the
aims of the Institute
Each of these departments has its chief, who is appointed
upon the nomination of the Institute's directing body.
To assure a permanent contact with the varied sectors
of production, a classification has been made of Spanish
industry and a number of Technical Work Commissions have been
found helpful in giving each of these sectors suitable liai-
son with the Institute.
The Technical Work Commissions are set up under resolu-
tions of the Technical Administrative Council and are composed
of a President and a number of carefully chosen members,
selected from among persons having a high reputation in the
field of industry in question and acquainted with all the
problems, both technical and economic, involved in their
special field. Users' and consumers' organizations are
represented as far as possible in these commissions, as well
as the research centres, official bodies, and private enter-
prises interested in standardization. Each commission has
a Secretary, a functionary of the Institute's administration.
The presidents of the commissions are named by the
Technical Administrative Council of the Institute, and in
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turn propose the secretary and the members, who then are
also named by the Council.
At present, the following Technical Work Commissions
have been set up:
TWC No. 1 General Affairs
TWC No. 2 Nomenclature
TWC No. 3 Psychology
TWC No. 4 Social Sciences
TWC No. 5 General Sciences *
TWC No. 6 Medicine
TWC No. 7 Testing Materials
TWC No. 8. Steam Engines
TWC No. 9. Boilers
TWC No. 10 Heat Motors
TWC No. 11 Compressors, Pumps, Refrigerators and
other Auxiliary Machines.
TWC No. 12 Hydraulic Machines
TWC No. 13 Workshops
TWC No. 14 Welding
TWC No. 15 Tools, Machine Tools
TWC No. 16 Machine Parts
TWC No. 17 Means of Attachment
TWC No. 18 Controls, Ball Bearings, Gears
TWC No. 19 Tubes and Flanges, Valves and Accessories
and Various Distribution and Irrigation Organs
TWC No. 20 Electro-technics
TWC No. 21 Exploitation of Electric Lines
TWC No. 22 Mining and Extraction Industries
TWC No. 23 Military Technique
TWC No. 24 Civil Engineering
TWC No. 25 Railway Material
TWC No. 26 Automobile Material
TWC No. 27 Naval Construction
TWC No. 28 Aircraft
TWC No. 29 Hygiene
TWC No. 30 Sub-Commission on Plastics
TWC No. 31 Powders and Explosives
TWC No. 32 Fuels
TWC No. 33 Fermentation Industries
TWC No. 34 Agricultural and Food Industries
TWC No. 35 Fishing Industries
TWC No. 36 Iron Smelting
TWC No. 37 Metals, Bronzes, Brass
TWC No. 38 Light and Special Alloys
TWC No. 39 Illuminating Gas Industries
TWC No. 40 Textile Industries




TWC No. 43 Technical Glass and Optical Industries
TWC No. 44 Agriculture and Farm Machines
TWC No. 45 Photography
TWC No. 46 Various Industries
TWC No . 47 Domestic Economy
TWC No. 48 Paints, Varnishes
TWC No. 49 Packaging
TWC No. 50 Documentation
TWC No. 51 Liquid Fuels
TWC No. 52 Scientific Organization of Work
TWC No. 53 Plastics and Rubber Industries
TWC No. 54 Graphic Arts
TWC No. 55 Fats and Detergents Industries
TWC No. 56 Forests and Forestry Industries
TWC No. 57 Cellulose and Paper
TWC No. 58 Load-Lifting Machines
These Commissions may be enlarged or divided by decision
of the Institute's Council, as needed for the work they
may be doing. They are also authorized to form reporting
committees and to maintain contacts of all sorts with
outsiders for the study of the standards. They can also
propose the admission of new members if they feel it neces-
sary
.
The distribution of questions among the commissions is
done on the basis of the Universal Decimal Classification.
This criterion was adopted to avoid functional overlapping
among the TWC's. This latter can be easily detected and
avoided by delimiting the scopes of several TWC's dealing
with the same general subject.
G. Functioning
1. Information Service on Standards
The Institute has set up an Information Service on
foreign Standards, in which all the latter are catalogued
and classed as soon as received.
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At present, this Information Service has about sixty
thousand foreign standards in its archives, and continues to
receive all those published by the organizations with which
the Institute maintains regular exchanges of publications.
This information office provides the following services:
a) When foreign standards are received, it so informs
the Technical Commissions which might be interested. All
issues of the review "Racionalizacion" contain an index of
foreign standards received, as arranged by the C.D.U.
b) It provides the Technical Commissions and the
Institute's Departments with all the data and information
they need to carry on their tasks.
c) It furnishes all the information requested by
members and associates of the Institute.
d) It takes the necessary steps to obtain from foreign
organizations corresponding to the Institute those standards
requested by members and associates.
e) Although the members and associates are the only ones
having the right to the services of the information office,
it may afford the services mentioned in c) and d) above to
any other enterprise or technician so requesting.
f
)
The Information Service has a reading room open to
the public in general during office hours.
g) It has also organized a reproducing service for
photocopying and microfilming documents and for magnifying
the latter for reading.
314
,
Information supplied to the Technical Commissions is
free. That afforded to members and associate members, as
well as that for the public (except for reading and daily
consultations), involves a payment in accordance with the
Institute rates to cover expenses and costs of correspondence.
2. Liaison with National Industries and other Research
Centres
As will be seen further on (when we explain the proce-
dure adopted in the preparation of a standard), every possible
means has been sought to assure permanent contact with
technical research centres and national industry. We give
in specific detail the various steps and points at which
this liaison takes place.
First of all, the Technical Commissions are. composed
of persons of very great reputation in their several special
fields of industry or technique, and the effort is also made
to enlist the representatives of both producers and consumers
.
Wherever, for one or another of such special fields, there
exists a body outside the Institute which is devoted to
research, as for example the Spanish Electro-Technical
Association, the National Institute of Aeronautical Technique,
the Iron and Steel Institute, the Psycho- technical Institutes,
etc., the effort is made to have their representatives in
the Technical Commissions involved. The Ministries and other
official centres interested in certain problems are also
represented in these Commissions ; and this same criterion
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applies in the case of unions. It is thus easy to see that
the Institute is a true meeting ground for the whole national
economy
.
Functional co-ordination among the Technical Commissions
is assured by the direct contact of their presidents with
the President of the Institute, and of their secretaries--
who, as we have said, are functionaries of the Institute--
with the General Secretariat to which they are directly
answerable. One of the tasks of the General Secretariats is
precisely to assure this co-ordination in the normal develop-
ment of the work, and to propose measures to the Institute's
Presidency to further this aim.
More particularly with respect to the standards, when
a proposed standard is drawn up in agreement with the
Technical Commission and the Department of Standardization,
this proposal is not only published in the review "Racionali-
zacion" with a view to public enquiry--this review being
received by all members and associates, but printed copies
are also sent to industries and organizations which might be
interested, and their opinions solicited.
Criticisms thus obtained are again studied by the
Technical Commission and by the Department of Standardization,
and it is only after this last study that a "definitive
proposal" is submitted to the Evaluating Commission of the
Institute, which studies it in turn, before declaring it




All this means that every possible precaution is taken
to assure that the standards set up may be workable and
applicable. This was all the more essential in virtue of
the fact that the Institute has always firmly maintained
that the application of UNE standards should be wholly
free and voluntary.
H. Methods Used for Drafting Standards
The study of draft standards begins with an agreement
with the Technical Work Commission. This agreement may be
adopted:
1. Upon instructions of the Institute's Management;
2. Upon instructions of the Standardization Department;
3. By decision of the Technical Committee itself;
4. Upon the proposal of some interested, professionally
recognized organization.
This study passes by the following stages:
Stage 1 When a draft standard is taken up for study,
the TWC so advises the Institute, whose Department of
Standardization sends back national and foreign information
it may have on the subject, or takes the necessary steps to
obtain the data desired by the TWC.
The TWC names a committee of reporters to
study each draft or group of draft standards. These committees
have no fixed organization or composition, but are named as
seems most suitable in each case.
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The minutes of the meetings of the TWC's must
contain an account of the work done by them, and are sent to
the Institute where they are studied by the Director and
the General Secretariat, and by the Chief of the Department
of Standardization, all of whom are thus in a position to
co-ordinate the work from the start, and step in if they
feel it necessary.
Stage 2 The work of the reporters' committee is sub-
mitted to the TWC for study, and when agreement is reached
on the draft standard the TWC sends it to the Department
of Standardization, with an explanatory note bringing out
the reasons prompting the consideration of the proposal,
the urgency and necessity of the standard, its advantages
and disadvantages, and its relation to other national or
foreign standards.
Stage 3 The Department of Standardization studies the
proposal, both to ascertain whether it measures up to the
general criteria of the Institute, and to check its co-
ordination with the other UNE standards, already published,
or else to order that it be studied by other TWC's. Follow-
ing this, it proposes to the Institute heads that it be
approved as a UNE Proposal.
Stage 3 X If the Institute heads agree with the proposal,
they order publication in the review "Racionalizacion",
edited by the Institute.
Stage 3 2 When the review publishes the UNE Proposal
and the explanatory note, the enquiry period begins. This
latter generally takes three months, but a longer period
may be allowed. -,.,0

Separate reprints of the UNE Proposal published
in the review are sent to the TWC so that the latter may
send them out for study by the professional and other
organizations interested, requesting them to examine and
criticize the proposal. Certain technical reviews reproduce
UNE Proposals connected with their fields.
Comments received by the Department of Standardi-
zation and by the TWC are studied by this latter, which then
frames its definitive proposal.
Stage 4 The Department of Standardization again reviews
this proposal, and then if it is in agreement, it presents
same to the Institute's Management. Or it can also send the
proposal back to the Commission with its comments.
Stage 5 If the Directors favor the proposal, the latter
is submitted to the Technical Administrative Council which,
as Evaluating Commission, decides whether or not it should
be definitively approved. When approval is given, the pro-
posal becomes a UNE Standard.
Stage 6 The text approved by the Council goes to the
Department of Standardization which has the task of preparing
the definitive edition of the UNE Standard. The Institute's
Commercial Service takes care of distribution and sales.
I . Nature of Standards
The use of UNE Standards is wholly voluntary, both as
regards private persons and official organisms. But there
is nothing to prevent such an organism from declaring, on







Number of Standards Published
At present the number of UNE Standards definitively
established is 1,750. There are 220 at the investigation
stage, and 1,163 at earlier stages of study.
K. Other Periodical Publications
Aside from the UNE Standards, the Institute issues the
following publications:
- The bi-monthly review "Racionalizacion" (Standardiza-
tion)
- The monthly "Boletin de Informacion de Organizacion
Cientifica" (Information Bulletin on Scientific Organization)
- The bi-monthly "Boletin de Informacion de Aprove-
chamiento de Residuos tr (Information Bulletin on the Utiliza-
tion of Wastes)
L. Marks Indicating Conformity with Standards
The letters UNE are the initials of the words "Una
Norma Espanola" (A Spanish Standard), and are registered
as an industrial or trade mark in the Registry of Industrial
Property on 21 October, 1948, the Institute then obtaining
exclusive rights to their use. This mark was thus official-
ly registered and patented, on the one hand to guarantee
the source and authenticity of standards set up by the
Institute, and on the other hand to be able to use it as a
seal of quality.




BRITISH STANDARDS INSTITUTION (BSI ) 1
A. Origin
The British Standards Institution developed from the
Engineering Standards Committee formed by the Institution
of Civil Engineers, Institution of Mechanical Engineers,
Institution of Naval Architects, Iron and Steel Institute,
and Institution of Electrical Engineers in 1901.
B. Creation
First known as the British Engineering Standards Associa-
tion, the Institution was incorporated in 1918, and granted
a Royal Charter in 1929, the present title being adopted in
1931. The objects of the Institution as set out in the
Royal Charter are the following:
1. to coordinate the efforts of producers and users
for the improvement, standardization and simplification of
engineering and industrial materials so as to simplify
production and distribution and to eliminate the national
waste of time and material involved in the production of an
unnecessary variety of patterns and sizes of articles for
one and the same purpose.
2. to set up standards of quality and dimensions, and
prepare and promote the general adoption of British Standard
specifications and schedules in connection therewith and
from time to time to revise, alter and amend such specifi-






3. to register, in the name of the Institution, marks
of all descriptions, and to prove and affix or license the
affixing of such marks or other proof, name, letter, descrip-
tion or device.
4. to take such action as may appear desirable or
necessary to protect the objects or interests of the
Institution.
C. Members: Nature and Number
There are two classes of membership:
1. subscribing membership which is open to any person
who is a British subject, and to any body which is consti-
tuted, formed or incorporated under the laws of any part of
the British Commonwealth of Nations;
2. membership of BSI Committees.
The number of members in the first class stands at
present at over 11,000. The Committee membership stands at
approximately 17,500.
D. Finances
The Institution is financed by subscriptions from firms,
trade associations, professional institutions and other bodies,
by a Government grant, and by the sale of publications.
E. Staff
The staff of the Institution totals about 450. Of the
senior staff approximately 50 are concerned with administra-
tion, finance, services to consumers and publicity. 85
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are technical officers with engineering and scientific
qualifications, concerned with the work of preparing British
Standards and providing the Secretariat of the technical
Committees, and 20 are officers responsible for inspection
and testing in connection with the approval of electrical
goods sent to Canada, and testing for compliance with
British Standard Certification Mark schemes.
F. Organizational Structure
The BSI is organized through councils and committees.
The responsibility for general policy lies with the General
Council, which reports annually to the General Meeting of
subscribing members. Detailed control is exercised through
an Executive Committee and Finance Committee. The prepara-
tion of British standards is carried out by technical
Committees consisting of representatives of the main interests
concerned with the subject for which the committee is
responsible. These technical committees report to the
appropriate industry standards committee, which authorizes
the initiation of a standard project, approves the final
draft, and decides the priorities of the projects authorized.
To co-ordinate the work of related industry standards
committees and to deal with questions of policy affecting
more than one committee, there are four divisional councils--
for building, engineering, chemicals and textiles respec-
tively. A Council for Codes of Practice was set up in 1954
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and is responsible for British standard codes of practice
in the building and engineering fields. Under it there are
various codes of practice committees and code drafting
committees. Certain committees, including some of the same
level as industry standards committees, which do not come
within the sphere of a divisional council, report direct to
the General Council.
There are a number of advisory committees which are
not concerned themselves with the preparation of standards
but which advise the Institution on standards problems in
particular spheres, e.g., the Local Authorities Advisory
Committee and the Advisory Council on Standards for Consumer
Goods .
G. Functioning
The main work of the BSI is the preparation and pub-
lication of British standards and codes of practice. This
is carried out by agreement among the interests concerned--
manufacturing, using, professional, and distributive. As
far as possible the committee concerned with the British
standards in a particular field will be responsible for the
policy adopted by the United Kingdom representatives in the
corresponding international committee.
The BSI administers Certification Mark schemes (See
Section L) and a scheme in collaboration with the Canadian
Standards Association whereby U.K. manufacturers of electri-
cal equipment may have their goods certified in this country
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as conforming with the requirements of the Canadian
Authorities
.
H . Methods Used for Drafting Standards
Before work is started on a proposed standard, it
must be clear that there is support for it from responsible
bodies concerned. The standard is then put into the form
of a first draft by a representative technical committee and
circulated as a "draft for comment" to all the principal
interests concerned. The draft is then reconsidered by the
technical committee in the light of comments received. After
general agreement by the committee the draft comes before
the relevant industry standards committee for approval for
publication. Where disagreement occurs in the preparation
of a standard, and cannot be overcome at the technical level,
the problem is referred to the Executive Committee of the
General Council for settlement.
I . Nature of Standards
British standards are documents embodying the agreement
of the interests concerned in this country on such matters
as quality, dimensions, performance, methods of test, terms,
definitions and symbols, and codes of practice for instal-
lation, maintenance, and general conditions of operation.
The use of such standards is entirely voluntary except
insofar as they are incorporated in statutory regulations.
In certain cases the standard requires that if compliance
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with it is claimed, the manufacturer concerned must parti-
cipate in the relevant certification mark scheme.
J . Number of Standards Published
The total number of standards published to date (1960)
stands approximately at 4,000. 297 new and revised standards
were published in the year 1959-1960.
K. Other Periodical Publications
In addition to British standards, the BSI also publishes
the following documents:
"British Standards Yearbook" containing a list of all
current British standards, ISO Recommendations, I.E.C.
publications and CEE specifications with a summary of each.
The relationship of the international documents with any
corresponding British standard is indicated;
"Annual Report" containing an account of the work of
the various divisions of BSI and of the work of the ISO and
I.E.C. Committees;




L. Marks Indicating Conformity with Standards
The BSI is the registered owner of a Certification
Mark, which may only be used under license granted by the
BSI on certain conditions and according to the Regulations
deposited with the United Kingdom Register of Trade Marks.
These Regulations require the manufacturer to satisfy the
BSI that his product complies with the relevant standard
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and to undertake to accept the BSI ' s scheme of supervision
and control in relation to that product. Such a scheme
covers periodic checking by BSI of the manufacturer's
production processes and works control and repeated testing
of a sufficient sample of the product so as to determine
whether it is consistently manufactured in accordance with
the standard.
At present the certification mark is used in connection
with 170 standards and there are some 1,480 licensees.
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INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO) 1
A. Origin
1. The International Federation of the National
Standardizing Associations (ISA), set up in 1926, comprised
the National Standardizing Associations of about 20 countries.
The ISA laid the foundations for international cooperation
in the field of standardization, and made a great effort
to further the unification of its Members' national standards.
It had to cease work officially in 1942, although
as far back as 1939 circumstances had made it necessary for
certain countries to withdraw their membership.
2. In 1944, the United Nations Standards Co-ordinating
Committee (UNSCC), comprising the national organizations of
18 allied countries, succeeded the former ISA with a view to
co-ordinating the activities of its Members' national
industries. It was above all of value as a wartime organiza-
tion.
B. Creation
On 14 October 1946 the representatives of the Members
of UNSCC met in London, together with representatives of
the standardization bodies of certain countries which were
not members of UNSCC, in order to:
1. "discuss and approve the constitution of a new
international organization whose object shall be to facilitate
Excerpted from Reference 27.
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the international co-ordination and unification of industrial
standards",
2. "draft recommendations concerning the technical
work to be undertaken by the new Organization".
The discussions which took place between 64 delegates
from 25 countries resulted in the setting-up of the Inter-
national Organization for Standardization; the abridged form
of its name is ISO. The provisional General Assembly of the
ISO took place on 24 October 1946 in London.
During this General Assembly the ISO Constitution and
Rules of Procedure were unanimously adopted, and it was
decided that ISO should begin to function officially as soon
as these provisions had been ratified by 15 National Standardi-
zation Committees. The fifteenth ratification was received
by the provisional General Secretariat on 23 February 1947.
The ISO had been created; it would continue to develop.
The Constitution and Rules of Procedure were subsequent ly
ratified by other National Standardization Committees which
had participated in the work of the Conference of London, and
which thus became Members of the ISO, Other National
Standardization Committees were thereafter admitted to member-
ship in ISO.
C. Object
The object of the Organization shall be to promote the
development of standards inthe world with a view to facili-
tating international exchange of goods and services and to
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developing mutual cooperation in the sphere of intellectual,
scientific, technological and economic activity.
As means to these ends, inter alia, it may:
1. take action to facilitate co-ordination and uni-
fication of national standards and issue necessary recom-
mendations to Member Bodies for this purpose;
2. set-up international standards provided, in each
case, no Member Body dissents;
3. encourage and facilitate, as occasion demands,
the development of new standards having common requirements
for use in the national or international sphere;
4. arrange for exchange of information regarding work
of its Member Bodies and of its Technical Committees;
5. cooperate with other international organizations
interested in related matters, particularly by undertaking





The ISO Members are the National Bodies most representa-
tive of standardization (one for each country), who have
agreed to abide by the Organization's Constitution and Rules
of Procedure. As of May 1961, there were 44 members.
E. Finance
The functioning of the ISO is ensured by the financial
contributions of its Members who, when they accept member-
ship in the Organization, agree to pay an annual contribution




F. Structure of the Organization
The ISO consists of a General Assembly, a Council, a
President, a Vice-President, a Treasurer, a General Secretary
and a General Secretariat, Technical Committees, and Technical
Divisions
.
The General Assembly is constituted by a meeting of
Delegates nominated by Member Bodies; it is convened at
least once every three years.
The provisional General Assembly met in London on 24
October 1946 with a view to adopting the Constitution and
Rules of Procedure, electing the Members of the Council,
choosing the President and determining the seat of the
Organization.
The first General Assembly met in Paris on 7 July 1949.
The official ceremony, which took place in the "Grand
Amphitheatre de la Sorbonne", was honored by the presence
of Mr. V. Auriol , President of the French Republic, and Mr.
J. Torres-Bodet , Director-General of UNESCO.
The second General Assembly was held at Columbia
University, New York, on 20 and 21 June 1952.
The third General Assembly was held on 17 and 18 June
1955 at the Riksdagshuse t , Stockholm.
The fourth General Assembly was held on 19 and 20
June 1958 at Horrogate, (Yorkshire, United Kingdom).






which is composed of the President and the
representatives of 14 Member Bodies, is the administrative
organ of the ISO; it meets at least once a year to enquire
into the activities of the Organization and to report to
the General Assembly. The Council commissions a Supervisory
Committee, composed of the Vice-President, the Treasurer and
a Member elected for one year, to assist the President and
supervise the activities of the General Secretariat.
The General Secretary , elected by the Council, is the
principal administrative officer of the Organization. He
is in charge of the General Secretariat, which comprises
such staff as may be required for the accomplishment of the
technical and administrative work assigned to it by the
Council
.
The General Secretary, at the administrative level,
ensures liaison between Member Bodies and the Council,
receives subscriptions, regulates expenditure, circulates
information of interest to Members and, in general, represents
the ISO in its relations with other international organi-
zations .
At the technical level, he co-ordinates the activities
of the Technical Committees set-up by Member Bodies within
the Organization.
Subject to the authority of the Council, he establishes
Directives to guide Member Bodies and Technical Committees
in their work. He supervises the application of the Directives
and Rules of Procedure and the Constitution of the ISO.
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The General Secretary has also, on the one hand, to
keep all the Member Bodies, as well as the Council, informed
of the work carried out by Technical Committees and, on the
other hand, to keep the Technical Committees informed of
work undertaken by other international organizations concerned
with related questions.
The Technical Committees are composed of a delegation
from each of the Member Bodies wishing to take part in the
work of the Technical Committee. Each Technical Committee
has a secretariat, which is undertaken by a Member Body
designated by the Council. In its capacity as Secretariat
this Member Body acts impartially; it has its own delega-
tion with exactly the same status as other participating
Members of the Technical Committee. It is responsible for
the satisfactory conduct of the Technical Committee and has
to report annually to the Council on the results achieved.
When a Technical Committee has reached agreement on
a Draft Recommendation for some given question, the General
Secretary submits the Draft to all Member Bodies, and then
to the Council. Finally he undertakes the printing and pub-
lishing of the Recommendations or Standards adopted by the
ISO. These Recommendations or Standards are then placed
on sale by the Member Bodies.
Proposals for the study of new questions by the ISO
and the setting-up of new Technical Committees are also
dealt with by the General Secretary, who carries out an en-




The activities of the ISO Technical Committees cover
widely different fields, but not that of electricity. All
questions of an e lectrotechnical character are dealt with
by the International Electrotechnical Commission (I.E.C.)
which was affiliated to the ISO in 1947. This Commission
while preserving its autonomy, functions as the Electrical
Division of the ISO'.
G. Relations
The ISO, which is an international non-govem mental
organization, enjoys Consultative Status (Category B) to
the United Nations (Resolution 95(v) 31 August 1947 and
Resolution 133 (vi) 4 March 1948 of the Economic and Social
Council). A Represent ative of the ISO ensures liaison with
the United Nations' Headquarters, while a Liaison Officer
keeps in touch with UNESCO, with which the ISO has a con-
sultative arrangement and with the FAO.
The ISO maintains relations with functional and regional
Commissions of the United Nations, certain organs of the
General Secretariat and most of the specialized agencies of
the United Nations. These relations are progressively
broadening as the respective scopes of the Commissions,
organs and specialized agencies increase.
On 17 November 1949, the ISO transmitted to the
Economic and Social Council of the United Nations a "Statement
on the subject of Co-ordination of international activities
in the field of Standardization". This document was cir-
culated by the United Nations under reference E/C. 2/240 on
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26 January 1950. Its object was to draw the attention of
the United Nations to the need for co-ordinating in a rational
manner the standardization activities of the various bodies
occupied in this field; it proposed the ISO as the organ
competent to ensure this co-ordination which would have the
advantage of avoiding confusion or the setting-up of con-
tradictory standards by different bodies.
The ISO also maintains relations with many international
technical organizations which request its collaboration for
questions of standardization appearing on their program.
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During international electrical congresses held at the end of the
last century, it was agreed that a permanent organization capable of
carrying out electrotechnical standardization in a methodical and con-
tinuous manner was necessary. Colonel R. E. Crompton (United Kingdom")
was entrusted by the St. Louis Congress, in 190li, with the organization
of such a body.
During the first meeting held in London in 1906, the constitution
of the International Electrotechnical Commission was discussed and pro-
visional statutes were drawn up.
Fourteen National Committees having been officially formed, the
Council of the I.S.C. met for the first time in London in 1908 and
approved the first statutes of the Commission, which remained almost
unchanged until 19U9.
In 19U7 the International Electrotechnical Commission became affil-
iated with the International Organization for Standardization (ISO) as
its electrical division, whilst preserving its technical and financial
autonomy. In this capacity, the Commission has at present consultative
status (Category B) with the Economic and Social Council of the United
Nations.
Since its foundation, the Commission has held many meetings which
have led to the publication of important recommendations.
General meetings held since 19^7 are as follows: Lucerne (1?U8),
Stresa (19U9), Paris (1950), Estoril (195D, Scheveningen (1952),
Excerpted from Reference 26.
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Opatija (1953), Philadelphia Jubilee Meeting (195U) , London (1955),
Munich (1956), Moscow (1957).
B. Object of the I. E.G.
The object of the Commission is to facilitate the co-ordination and
unification of national electrotechnical standards and to co-ordinate
the activities of other international organizations in this field.
C. Members
Any self-governing country desiring to participate in the work of
the Commission may form a committee for its own country and apply for
membership of the Commission. This committee when it has been accepted
as a member is known as the "National Committee".
The National Committees of the I.E.C. are composed of representa-
tives of the various technical and scientific organizations which deal
with questions of electrical standardisation on the national level.
Most of them are recognized and supported by their respective governments.
There is only one Committee for each country.
In 1958 thirty-three countries were members.
D. Methods of Attaining its Object
To attain its object the I.E.C. publishes recommendations which, as
far as possible, express international agreement upon the subjects dealt
with. Although I.E.C. Recommendations are not binding upon the member
organizations, these latter are strongly recommended to follow them when
drawing up their national specifications, so as to unify all national




The work of the I.E.C. is carried on by a Council, a Committee of
Action, a Central Office and Technical Committees.
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1. Council. The administration of the I. E.G. is carried out by a
Council composed of:
a. the President of the I.E.C.j




The council meets at least once every three years.
2. Committee of Action. The Committee of Action is elected by the
Council. It is composed of the President of the Commission and 9 Vice-
Presidents or their duly accredited deputies. The past-President, the
Treasurer and the Secretary are members ex officio, but without vote.
Members are elected for a period of 9 years, a third being elected at
the end of each 3-year period.
The Jommittee of Action has authority to deal with all administra-
tive questions in the interval between the meetings of the Council. It
takes all decisions which it considers necessary to facilitate the tech-
nical work of the Commission. It reports all its decisions to the
Council.
3. Central Offioe. The Central Office is the permanent office
which sees to the execution of the decisions of the Council and which
carries on the work of Secretariat of the I.E.C.j reproduction and cir-
culation of documents, organization of meetings, accountancy, etc. Its
address is the registered office of the I.E.G.
U. Technioal Committees. The technical work of the Commission is
carried out by Technical Committees, each dealing with a given subject.
These are set up by the Council, or by the Committee of Action, on the
338

proposal of one or more National Committees and after all the National
Committees have been consulted by the Central Office. The scope of the
Technical Committee is fixed at the time of its formation and must be
approved by the Committee of Action.
Any National Committee may be represented on any Technical Committee
A Technical Committee has a Chairman and a Secretariat appointed by
the Committee of Action. One of the National Committees is appointed as
Secretariat and assumes responsibility for the progress of the work.
Technical Committees meet whenever their Chairman and Secretariat
consider a meeting to be necessary, either during the general meetings
of the I.E.C. or ^t some other date.
F. I.E.C. Recommendations
The texts which have been approved by the appropriate Technical
Committees and ratified by at least four-fifths of the National Commit-
tees are published as Recommendations. A list of these recommendations
can be obtained from the Central Office of the I.5.C., on request.
G. Activities
The work of the I.S.C. covers almost all spheres of electrotechnol-
ogy, including both power and light current fields. It can be divided
into two categories:
1. Uork aiming at improving understanding between electrical en-
gineers of all countries by drawing up common means of expression:
unification of nomenclature; agreement on quantities and units, their
symbols and abbreviations; standardization of systems of units; graph-
ical symbols for diagrams.
2. Standardization of electrical equipment proper, involving the
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study of problems of the electrical properties of materials used in
electrical equipment, standardization of guarantees to be given for cer-
tain equipment as to the characteristics, methods of test, quality,
safety, and dimensions controlling interchangeability of machines and
electrical equipment.
The I.E.C. holds at least once each year a general meeting includ-
ing meetings of a number of Technical Committees and a meeting of the
Committee of Action.
H . Finance
The work of the Commission is financed by contributions from the
National Committees.
The amount of these contributions is fixed by the Council.
I. Languages
The languages of the Commission are English, French and Russian.
The I.E.C. Recommendations are published in two different editions, one
in French and English, the other in Russian and English.
J. I.E.C. Relations
The I.E.C. maintains a liaison with those international organiza-
tions which deal directly or indirectly with electrotechnology, for the




COMITE PANAMERICANO DE NORMA 3 TECNICAS (CPANT)
A. Origin and Purpose
In the year 19^7, an invitation of the Brazilian National Standards
Committee (ARNT) to create a single organization to promote the indus-
trialization and to widen the markets of the Latin American countries,
received the support of Argentina, Brazil, Chile, United States, Mexico
and Uruguay; and the CPANT (Pan-American Standards Committee) was
created to develop the necessary regional standardization work to im-
prove the inter-American trade and to foster the industrial development
of each American State.
B. Objectives
The objectives of the CPANT are clearly stated in the first article
of its Constitution, as follows:
1. To foster cooperation among its active members and promote the
knowledge of the standards developed by them.
2. To promote the recognition by governments, industrialists and
public of the importance of standardization for scientific, industrial
and economic progress, and for the welfare of the people.
3. To propose Pan-American recommendations which will t-uide its
members in the technical development of their national standards, making
the maximum use of existing standards.
u. To attain a higher degree of uniformity among the standards
developed by its members as well as the identity of symbols. Terminology
should be uniform among Spanish speaking countries and equivalent as far
Excerpted and translated from a private communication of Ing. Reatriz
Ghirelli de Ciaburri, Provisional Executive Secretary, CPANT, and Execu-
tive Director, Argentine National Standards Organization (IRAM).
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as language differences will permit among all nations. These uniformi-
ties should be Fan-American in the broad sense of the word and, as far
as possible, identical to the ones of ISO and IEC.
5. To motivate the establishment of national standards organiza-
tions in those countries that do not presently have them and to ensure
their active participation in the activities of the CPANT.
6. To maintain relations with the International Organization for
Standardization (150) and with the International Electrotechnical Com-
mission (IEC); to keep CPANT 's recommendations and the standards of its
members, as much as possible, in agreement with the recommendations of
these organizations; to promote the participation of its active members
in the technical committees of these international organizations; and to
collaborate with its members in the fulfillment of the duties derived
from that participation.
7. To establish, if it is convenient, relations with other inter-
national organizations such as the Organization of American States (
the Pan American Union (FAU), and the Pan American Union of Engineering
Societies (UPADI), whenever these relations will facilitate the achieve-
ment of its objectives.
C . Members
The CPANT Constitution establishes two classes of members:
1. Active Members—the standards organization of each country.
which is effectively represented.
2. Associate Members—A country possessing no standards organiza-
tion may participate by the associate membership of technical, indus-
trial and business organizations that presumably could in the future
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originate a standards organization.. These associate members will not
have the right to vote.
The present members of the CPANT are: Argentina, Brazil, Colombia,
Chile, United States, Mexico, Peru, Uruguay, and Venezuela.
D. Organizational Structure
In the present constitution a General Secretariat with all the
executive officers has been provided to manage the work of the CPANT.
The CPANT is governed by a General Assembly constituted by all the
active members and by a Council constituted by representatives of four
of its active members, the President, the Treasurer and the Executive
Secretary
.
For practical reasons the functions of these governing bodies are
delegated to an Executive Committee constituted by the President, Vice-
President, Treasurer, and Executive Secretary.
E. Finances
The work of the CPANT is financed by proportional dues based upon
the economic resources of the respective member countries. The Consti-
tution makes provisions for receiving special funds fr~nn official or
private institutions, with or without the obligation of studying a defi-
nite work plan, that in the judgment of the CPANT has a genera] interest
F . Functioning
from a technical point of view, the Council, in accordance tc the
needs and possibilities, establishes a work program and authorizes the
formation of the necessary committees for the development of the program,
This is communicated to the members of CPANT, inviting them to par-





From the results of this inquiry the Technical Committees are organ-
ized. The country which has accepted the Technical Secretariat prepares
a draft Recommendation of the assigned matter and sends it to all the
members of the Technical Committee, with the purpose of collecting com-
ments and objections which will have to be resolved within the Technical
Committee
.
As far as possible all the consultations must be made by correspond-
ence, but if the nature of the work suggests it, a meeting can be held.
Once the problem has been resolved within the Technical Committee, the
proposed Recommendation is submitted to the General Secretariat to be
circulated among the remainder members of CPANT, If this shows a favor-
able result, the proposal is approved as a Recommendation; otherwise it
is sent back tc the study group for their further consiceration.
G. Recommendations
The Recommendations will cover all the matters pertinent to stand-
ardization: basic standards for dimensions, symbols, etc., nomenclature,
tests, raw materials, manufactured products, equipment, etc.
These projects should be considered on the Pan-American level, with
the same criteria as on the national level. In other words, they should
result from a voluntary agreement among parties. Their authority will
come from their application and from the demand of the consumer, and not
from legislation.
Presently there are no existing Recommendations, because the organi-
zation, due to limited funds, was really only able to start significant
operations in April 1961, and it had been necessary to organize the work
and particularly to secure an active and effective participation from
the members.

AMERICAN BUREAU OF SHIPPING
1
A. Yigin
The American Bureau of Shipping had its inception in the American
Shipmaster's Association, which was organized in i860 and incorporated a
year later through an act of the Legislature of the State of New York.
B. Constitution and Management
The American Bureau of Shipping is a technical organization fur-
nishing a service to ship owners throughout the world by setting stand-
ards of seaworthiness and administering them impartially. It is a non-
profit corporation supported by fees paid to it by the ship owners who
avail themselves of its services. T hile the Bureau is recognized by the
Governments of the United States and many other countries who have dele-
gated certain technical functions to it, the Bureau is not a government
agency, and its services are employed by owners of vessels under all
flags.
The management of the Bureau is vested in a Board of Managers
elected by the membership, a self-perpetuating body of representative
individuals engaged in all parts of the marine industry. Committees
drawn from among the leading naval architects and marine engineers ad-
vise the Bureau staff on technical matters.
C. Organization
The Technical Staffs in the head office, with branches in three
overseas areas, carry on the approval of plans in accordance Kith the
written requirements of the Rules. The Surveyors stationed in the
-'-Excerpted from private communications of R. C. Christensen, Chief
Surveyor, American Bureau of Shipping, and from Reference h6.
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shipbuilding yards examine the work as it progresses and witness tests
to verify that the vessel is built according to the approved plans. The
Surveyors in various ports of the world carry out the periodical surveys
required for maintenance of classification and for any other purpose when
requested by the owners, such as after a damage.
The organizational arrangement consists of the individual Surveyors
under the charge of a Principal surveyor in most ports where more than
one Surveyor is stationed. Large areas of the United States, such as the
Great Lakes, the West Coast and the Gulf Coast also have a Principal our
veyor in charge of that area. Abroad there is a central office for the
Mediterranean, another for Western Europe, and another for the Orient.
These major areas report to the office of the Chief Surveyor at the
Bureau's home office in hew York. There are approximately 378 Surveyors
and Frincipal Surveyors throughout the world. In some smaller ports
within a major area the man in charge may have the title "Senior Sur-
veyor" rather than Principal Surveyor. The Technical Staff also consists
of Surveyors, Senior Surveyors in charge of particular types of work,
and Principal Surveyors for Hull and for Machinery. These in turn are
under the charge of a Chief Surveyor—Hull and Chief surveyor—Machinery
who work directly with the Chief Surveyor. Some of the personnel asso-
ciated with the Technical Staffs are assigned to what is termed "Opera-
tions", providing a link between the home office, the Technical Staffs,
and the Surveyors in the field.
D. Rules
The fundamental principle is that the Rules express satisfactory
experience in service. The Rules as they exist today are the result of
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long, slow growth with slight changes from year to year to keep pace
with progress in shipbuilding practice. The preparation of rules is
done by the Technical Staffs and they are approved first by the appro-
priate committee, which reports to the Technical Committee. Revisions
to the Rules may come about through the suggestions of the ship owners,
the shipbuilders, or from within the Bureau. After investigating the
effect of a proposed rule change the staff presents a specific proposal
to the cognizant committee and if recommended by that committee to the
Technical Committee the change is adopted. Interpretations of the Rules
are made by the office of the Chief Purveyor, although it seldom becomes
necessary to rule specifically on an interpretation.
The ABS Rules possess the authority of the committees which have
adopted them. These committees consist of representatives of the lead-
ing naval architects, shipbuilders, machinery builders, ship owners and
operators, and as a result the findings of an ABS committee can be said
to be representative of the industry's view. While there is no enforce-
ment mechanism, classification is a service requested by the owners
voluntarily and in order to obtain the benefit of this service they
adhere to the requirements of the Rules. If a vessel is not in compli-
ance and any legal question arises as to the seaworthiness of the vessel
the Classification Society is unable to support the owner's position
that the vessel was seaworthy. In a sense, therefore, the Rules are
self-enforcing.
E. Certificates
Classification certificates are issued by the head office after the
reports of the Surveyors, recommending that a vessel be classed, have
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been approved by the Classification Committee. The great majority of
vessels presented for classification are newly built, and have been con-
structed in accordance with the Rules throughout, their plans having
first been approved by the Technical Staff, the materials having been
made and tested according to the Rules, and the surveyors having wit-
nessed the fabrication and final testing. When vessels have been fully
and satisfactorily inspected during construction in this manner, the
classification assigned by the Committee contains the symbol l§§l
,
indicating survey during construction
.
Vessels already in service are sometimes presented for survey with
a view to classification. When such a vessel has been built to the
rules of another recognized classification society and has had a period
of satisfactory operation of at least a year, the Bureau may grant clas-
sification to it, but without the symbol • mentioned above. Before any
classification would be recommended, however, the Committee would want
to be satisfied that the materials were of a satisfactory quality, that
certain features of construction required by ABS were either existing or
added, and that the vessel was in good condition in all respects. A
vessel built without classification would require a most careful survey
and investigation of materials and a review of the service record.
Seaworthy certificates are issued by the Surveyors when some inci-
dent has occurred to a vessel which has caused damage or the master sus-
pects it may have. A vessel in valid class is presumed to be seaworthy
except when some such incident occurs; the owners or master call in the
Surveyors to determine the extent of damage, if any, and when repairs
are made (temporary or permanent) or it is found none are needed, the
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Surveyor can issue a certificate stating his opinion that the vessel is
seaworthy, i h certificates are never issued to vessels which are not
classified by the Bureau.
The first certificate issued to a completed new vessel by the Sur-
veyors is sometimes also called a Seaworthy Certificate. It is actually
the Interim Classification Certificate by which the Surveyors who
attended a vessel during her construction convey their recommendation to
the Committee that she is considered fit for classification and that she
is seaworthy, in the Surveyors' opinion. This statement of the Surveyors
is normally considered equivalent to classification in the interim be-
tween completion of the vessel and formal action by the Classification
Committee
.
It is sometimes a condition of the financial arrangements of owner-
ship or chartering that a vessel be maintained in classification. To
satisfy this condition the operators often ask the Bureau for a "Confirm-
ation of Class Certificate." This certificate is issued only by the
head office based upon the latest information received from the Survey-
ors. It is sometimes necessary to obtain cabled reports from the Sur-
veyors, if the vessel is undergoing survey or recently completed a survey.
Reports of all surveys carried out by the Surveyors are sent to the
head office and, as a service to the owners, copies of these reports are
made available to them. Contents of these reports, as well as the in-
formation contained in plans or correspondence, are treated as confiden-
tial between the Bureau and the actual owner of a vessel, and never




lother function of the Bureau outside of the sphere of the Clas-
sification of Jhips is the testing by its surveyors of cargo-handling
gear on board ship. This is done at the request of ship owners and
safety certificates are issued which are recognized by the United States
Coast Guard.
In accordance with the provisions of Appendix A of Regulations of
the National i<'ire Protection Association governing marine fire hazards
adopted in 1930, all chemists who test ships' compartments, tanks, etc.,
as to gas content are required to be certified as to qualifications by
the American Bureau of Shipping. In order to obtain such certification,
each chemist must submit his qualifications as to education, experience,
and character through the American Bureau of Shipping for approval by
the technologist of the American Petroleum Institute; each such certifi-
cation of the chemist is valid for a period of ? years. In conformity
with this procedure the American Bureau of Shipping has certified chem-
ists in most of the maritime States of the United States and in Canada
and the West Indies, all of whom are required to report regularly to the
Bureau regarding all activities related to gas-free certification carried
out under their jurisdiction.
The Bureau cooperates to the fullest extent with other organizations
associated with merchant marine activities. Members of its stafi are
represented on committees dealing with a wide variety of subjects, such
as standing committees of the American Society for Testing Materials,
American Welding Society, the Welding Research Council of the Engineer-
ing Foundation, American Standards Association, American Institute of
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ctrical Engineers, National Fire Protection, national Safety Council
(Marine Section), and technical committees of the American Merchant
Marine Institute and the Shipbuilders Council of America. The technical
staff carried out considerable investigation work in preparation for the
International Conference for the Safety of Life at Sea held in 1929 and
19hQ'} and for the International Load Line Convention held in London in
1930; the Bureau was directly represented on the United States delegation
attending these international conventions.
G. Publications
Presently ABS has the following "Rules":
1. Rules for Building and Classing Steel Vessels.
2. Rules for the Construction of Steel Cargo Barges for Service on
Rivers and Intracoastal Waterways.
3. Rules for the Construction of Steel Tank Barges for Service on
divers and Intracoastal Waterways.
It. Requirements for the Certification of the Construction and Survey
of Cargo Gear on Merchant Vessels.
The principal publication of ABS is the "Record" in which are pub-
lished the essential particulars of the hulls and machinery of all ves-
sels classed with the Bureau, the classification assigned to each
particular vessel, and the dates when the various surveys were carried
out. Particulars of American vessels not classed with the Bureau and
also of the larger foreign vessels which regularly visit the United
States ports are also given in the "Record" for the information of the
subscribers.
Information concerning vessels under construction and various sta-
tistical tables are published in the "Bulletin" of the American Bureau
of Shipping, which is issued monthly.
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IBS finds it necessary to publish booklets deal-
with certain phases of their work for the assistance of the indusl ry
Examples of these publications are;
1. Guidance Manual for Loading T2 Tankers






The Bureau Veritas was founded in Antwerp on July 2. 1P28, under
the title o.f "Information Bureau for Marine Underwriting."
B. Organization
The organization of Bureau Veritas may be considered under two dif-
ferent aspects: the technical and the geographical ones.
Technically, the organization derives from its historical develop-
ment and the Society is divided into 3 main departments:
the Marine Service:
technical services,
inspection of materials and machinery,
the Aeronautical Service,
the Land Structures and Civil Engineering Service,
Those various Services are grouped together at the Head Office of
the Society, in Paris. Their main work consists in guiding the inter-
ventions of Bureau Veritas representatives, centralizing the information
collected by them, bringing out up-to-date editions of the different
publications (of the Maritime and Aeronautical Registers in particular)
and, finally, doing any kind of research work to adapt Bureau Veritas
construction Rules and standard specifications to technical progress.
The last function, of course, supplies Bureau Veritas Services with
their main guidance ; the Services are managed by highly qualified tech-
nicians, helped by competent assistants. In order to ensure the best




advice, Bureau Veritas, as early as iB^ii, thought advisable to ask the
most eminent personalities in all related professions their opinion on
the value of the Technical Rules; these persons formed a Committee which,
except in case of war, meets regularly at the Head Office of the Society.
Vie must also add that Bureau Veritas is equipped with a large
laboratory, the main departments of which are devoted respectively to
physical and mechanical tests, chemical testing and testing of materials
intended for land structures and civil engineering.
Geographically, Bureau Veritas representatives are grouped into
districts, sometimes divided into sub-districts.
Engineers and Surveyors, specialized in every branch of activity of
the Society and acting under the technical authority of the 4ead Office
Services are at the disposal of each District
.
An urv-to-date list of the Districts, which are scattered all over
the world, may be obtained by writing to the Administration of Bureau
Veritas
.
C. Technical Services of Bureau Veritas
To supply any information about the reliability of merchant vessels
has been the first, and still is the most important service rendered by
Bureau Veritas
.
For this purpose, Bureau Veritas assigns a Glass to the ships; this
Glass may be assigned either after completion of the construction, once
the plans have been examined, the materials controlled and the workman-
ship surveyed, or when the ship is already in service, after a satisfac-
tory general survey. This Class is inscribed on the Classification Cer-
tificate delivered to the Owner and published in MBurea.u Veritas Register."
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The Glass is valid during a certain period called the "term", pro-
vided the ship has gone through the surveys prescribed by the Rules at
the required times. The Class will be suspended or withdrawn when the
ship has not been surveyed within the prescribed period, or if the repair
and upkeep work deemed necessary has not been carried out to the Survey-
or' s satisfaction.
..hen the term is over, the Class may be renewed after extensive
surveys, called periodical or special surveys.
3ureau Veritas which originated several national and international
regulations, continues to take an active part in the preparation of new
texts. It is thus frequently consulted on all technical matters which
are more or less closely related with shipbuilding. It is empowered by
most Governments to m?ke sure that Conventions and International Regula-
tions are respected, and deliver the corresponding certificates (free-
board, safety certificates, etc.). Finally, many of its representa-
tives act as expert, either in law-suits or in equity and arbitrations.
Classification of Ships
As above stated, Bureau Veritas infers the reliability of a ship
from a first survey. This survey applies to the hull as well as to the
propelling apparatus, and to the principal auxiliary machines, electrical
installations, pumping apparatus, equipment, etc... Generally speaking,
everything concerned with the strength and safe working of the ship is
surveyed j Bureau Veritas may, in addition, be required to survey refrig-
erating installations, hoisting apparatus, arrangement of subdivision
units, fire-protection appliances, etc.
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it survey may be carried out:
—burmg construction: the ship is built under special survey,
which implies approval of the plans, control of the materials used in
the construction, survey of the construction at the shipyard and inspec-
tion at the makers' works of the propelling apparatus and main auxil-
iaries; when, exceptionally, the materials are not controlled at the
makers' works the ship is said to be built under ordinary survey.
—After construction: a shipowner may wish to have Bureau Veritas
class a ship when she is in service. The same principle is applied but
the extent of the surveys and the way they are carried out take into
account both the characteristics of the ship herself and the conditions
of her service.




Bureau Veritas conclusions are expressed through a group of symbols,
letters and numbers. The first of these represents the mode of clas-
sifications
•: ark shows that the ship has undergone special survey fcr classifi-
cation,
mark shows that the ship was classed after ordinary survey or after
construction,
mark can be granted to ships classed after construction when built
under special survey of another Register.
Those signs are sometimes completed by marks concerning: anchors
and chains (A & CP marks), the special service in which the ship is
engaged ("Ore", "Oil in bulk", "Wine in bulk" marks, etc.), any special
strengthening ("Ice" mark, etc.), or fire-protection {7 mark). The
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granting of those marks is subject to the observance of special Rules
prescribed by the Society.
Finally, the Division Number, to which we shall refer, is fr-med by
a special sign for ships having complied with either Bureau Veritas sub-
division Rules, or those of the International Conventions. Example:
b) Division:
For steel vessels, the Division, represented by Roman numbers I or
II depends upon the scantlings of the ship: division I corresponds to
scantlings in exact conformity with the provisions of Bureau Veritas
Rules and division II to scantlings reduced as permitted by the Rules.
For wooden ships, the division symbol is replaced by a group of 2
numbers, the first one representing the type of the ship and the second
her term of classification.
c) Character:
The Character, which is an essential part of Bureau Veritas opinion
of a ship, is expressed by a fraction: 3/3 is granted to ships in excel-
lent condition, 5/6 to those whose condition is comparatively less suit-
able and efficient.
The Class mark is completed by a group of 2 numbers: the first one
indicates the condition of the hull of wooden vessels, or of the wooden
Darts of the hull for steel ships j the second one concerns the condition
of rigging, anchors and chains: number 1 means excellent condition,
number 2 a comparatively less suitable and efficient state.
3^7

d) Navigation and Jervice Marks:
Ships are granted a conventional letter indicating the kind of navi-
gation or service for which they are considered suitable:
Examples for steel ships:
L (distant trade ship), R (roadstead service), S (tugs).
Examples for wooden ships:
''.eche' ! (high sea fishing ships), "Petite Peche" (ships fishing along
the coasts).
if necessary, those marks can be supplemented by notes restricting
the area of navigation, or the contemplated service
.
e) Examples:
In order to make the above descriptions of symbols and marks quite
clear, the following cases are quoted as illustration:
pi o /o p -i -1 . hard wood ship, assigned to smal] coasting
service, classed after CDnstruction (that is
under ordinary survey), whose term of classifi
cation is k years. In excellent condition.
1a9 high sea passengership built under special
-" 3/3 L, 1 . 1 .
:
L g survey and complying with the provisions of
London 19h& International Convention for sub-
division and fire-protection. 'Excellent con-
dition. Anchors and chains have been tested
in presence of Bureau Veritas surveyors.
Certificate of Classification
The Classes granted are entered on the Certificates of Classifica-
tion delivered to the shipowner. The surveys performed during the term
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.: i , t Loii xi the Class are entered as visas on the certificate
which thus presents a brief resume indicating the condition of the ship.
Confirmation and Renewal of Class .
As explained above, the Class is valid for a certain period called
''term", provided the ship is kept in good condition.
This is ascertained by regular surveys—mostly yearly visits—for
which the ship is put in dry-dock. In case of damage, or when altera-
tions to the ship's structure or its seaworthiness have been effected,
the repairs and alterations must be approved and surveyed by Bureau
Veritas.
Once the term, which is normal];/ U years for sea-going ships, has
expired, the Class may be renewed after a special survey.
This survey includes a dry-dock survey of the hull and an inspec-
tion of the machinery; the opening-ups to be effected and, where requir I,
the necessary drillings are listed in the Rules.
Let us add that, in order to interfere with the service of the ship
as little as possible, surveys may be partial and distributed over the
term, in accordance with the programme established by Bureau Veritas and
the ship owner.
Register.
The Class is inscribed in the Register Book, a yearly publication
which supplies, thanks to its monthly supplements, up-to-date information.
It publishes, under tabulated form, the main particulars of the classed
ships, such as the name of the ship owner and builder, place and date of
build, characteristics of propelling and auxiliary machinery, etc.





ithcirawal or modification of the Class, at the same time as
they contain the latest information issued about the ship.
bureau Veritas Rules
.
Bureau Veritas issues Rules for the construction of ships of any-
type.
Those documents pre constantly revised to keep abreast of technical
progress j they determine every essential scantling of the hull and of
the propelling and auxiliary machinery; they contain numerous prescrip-
tions for safe operation, define the characteristics of the materials to
be used for construction, and fix the intervals between the surveys the
ships must undergo, and their extent.
D. Inspection of Materials and Machinery
i/e have already seen that the special survey effected during con-
struction involved an inspection at various works, of the materials to
be used and of the apparatus which is part of the ship's equipment.
Bureau Veritas then decided to perform a similar office for materials and
machinery of any kind
.
shipbuilding Materials
The characteristics which the materials and apparatus intended for
shipbuilding must possess, the number and nature of the mechanical,
physical or chemical tests to which they must submit are listed in
Bureau Veritas Rules. Parts having satisfied the required tests are
stamped for identification and are given inspection certificates, to
which reports and test-tables may be annexed if necessary.
An inventory of the materials and apparatus submitted to Bureau
Veritas control is, of course, a rather long one, as it starts from the
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raw materials to cover all the completed products composing the vessel
„
^uote some of the most important: plates and sections (hull, boiler,
etc.), forged and. cast parts (stem and stern-post, engine frames, etc.),
piping (exhaust pipes, cargo-loading pipes, etc.), electrical apparatus
(dynamos or alternators, motors, switchboards, cables, etc.), cargo
handling machinery, steering gears, anchors and cables and windlasses.
The range of the trials is very wide. There are physical tests
(aspect, size, grain, etc.), mechanical tests (extension, rupture, bend-
ing, impact, alternate stress, creep, etc.), chemical and electrical
tests, etc. There are also, for certain machines, bench tests (propul-
sion engines, important auxiliary machinery, etc.), and final tests are
made at the shipyard after fitting on board and at the sea-trials.
Materials Not Intended For Shipbuilding .
From the foregoing, it may be inferred that Bureau Veritas has
acquired invaluable experience, both theoretically and practically,
which has enabled the Institution, in the course of time, to spread its
control activity beyond the naval field.
The Society, consequently, inspects now many raw materials such as
ores, coal, plates and sections, concrete, concrete reinforcement bars,
etc., as well as the most complicated industrial installations: Sugar-
mills, thermic and water power generating stations, railway rolling-
stock, etc.
As for shipbuilding materials, the interventions of Bureau Veritas
result in affixing identification stamps or marks on materials complying
with requirements and in granting "control certificates". The Society
can also provide any additional technical information such as delivery
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or progres < »rts, and reports of shipment at docks.
As for shipbuilding, Bureau Veritas studied standard specifications
for the most common materials, issued under the title 01 'Technical Jon
ditions" . However, the variety of the inspections and the world-wide
extent ?f the interventions do not permit resorting to detailed Rules as
those could not properly cover the whole field of engineering: and accord-
ingly controls are mostly intended to ascertain conformity with the pro-
visions laid down by clients in their contracts, or with any technical
specification of their choice.
Here again, Bureau Veritas experience, the information it can obtain
thanks to its representatives in every country and the documents at its
disposal, enable it to fulfill any mission within the scope of its nor-
mal activities.
E. Aeronautical and Automobile Service.
The Aeronautical Service fills the same role for aircraft as the
Marine Services for ships: it assigns a Glass and makes surveys at reg-
ular intervals 3 it also publishes a yearly Aeronautical Register.
Bureau Veritas controls, in the first place, the construction of
aircraft in accordance with the national technical requirements ; this
corresponds to building under special or ordinary survey--as the case
may be— for ships. If that happens to bo impossible, classification is
granted at the end of more or less extensive surveys, according as the
construction has been controlled by another approved organization or not.
When these controls or surveys are completed, a Glass may be granted
to the aircraft if it is found technically fit for flying.
The assignment of the Class and the interventions essential for its
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tintenance or renewal, form the "stipulated activities" of Bureau Veri-
tas, so called because such a role, in France, is played within the
scope of the powers delegated to Bureau Veritas by the Government.
Those stipulated activities comprise:
—classification of aircraft and drafting of the airworthiness
certificate;
— inspection of standardized production aircraft: engines, equip-
ment, parachutes;
—continuous inspection of public transport aircraft, including
both study and approval of the operational methods and timetables, and
inspection of the upkeep and repair works;
—special classification surveys for aircraft which are not mass
produced;
—periodical visits for aircraft not engaged into oublic transport;
—occasional surveys after accident or damage;
—study and approval of alterations or accommodations;
—drawing up of accident statistics.
Some foreign National Authorities have empowered Bureau Veritas to
perform some or all of those operations on their aircraft whether on
their own territory or on the territory of the French Union.
Classification of Aircraft
If classification is effected during construction, Bureau Veritas
inspects the materials and equipment at the works, according to the
builder's plans witnessed by them, and controls the assenoly of the air-
craft until completion; surveyors also attend flying trials.
\Jhere aircraft already in service are concerned, classification can
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be granted if their materials and construction correspond to the regula-
tion specifications; this is ascertained by surveys of the Society's
Inspectors.
Class
The Class is expressed by symbol V inscribed in the Aeronautical
Register. In some cases, however, an aircraft (intended for long dis-
tance endurance flight or records) can hold V symbol without being
classed.
The Class is valid for a certain period depending upon the periods
between overhauls deternined by the principal elements composing the
aircraft, and on condition it has not suffered extensive damage, has not
been engaged in undue service, and has undergone the regulation periodi-
cal surveys of Bureau Veritas.
If these conditions have not been complied with, the Class is auto-
matically withdrawn, and the Register replaces V by R, meaning that the
aircraft is no longer allowed to fly.
When the period of validity has expired, the Class may be renewed
after surveys similar to those for classification after construction.
Aeronautical Register
This is a yearly publication which supplies a list of all the air-
craft classed by Bureau Veritas, with their main descriptive character-
istics and Class. It also contains technical descriptions of these
aircraft j regular fortnightly supplements provide the latest information,
Finally, Bureau Veritas issues statistics about the civil aircraft




As occurred with the Marine Services, the experience acquired by
Bureau Veritas in this field enables it to undertake any technical mis-
sion considered within its ability. For instance:
— surveys alter accident,
— inspection of equipment before purchase, etc.
Automobile Activities of Bureau Veritas
The principal activities of this Branch are described hereafter:
1. periodical inspections of coaches and lorries upon request of
Insurance Companies or official Services, in accordance with the Rules
set up by the Technical Service of Bureau Veritas, or according to pre-
cise standard specifications. Examples of this activity can be found in
France, Morocco and Belgium.
2. technical inspection of vehicle motors and spares.
3. valuation of damages as the result of accidents, upon request
of Insurance Companies or owners.
In the automobile field, Bureau Veritas has an important part to
play in Belgium; it has indeed been entrusted by the ; inistry of Trans-
port with the inspection of vehicles transporting fare-paying passengers,
and also of all vehicles carrying goods, in an area assigned to its car
This appointment caused the Society to build and operate $ inportant




Bureau 7eritas laboratory is situated at Levallois-Ferret, near





—physical and mechanical testing,
—building materials.
:e may also mention the metrological section, housed in a special
building having deep independent foundations, which carries out the
verification (1/1,000 millimeter accuracy) of the most precise mechani-
cal instruments such as: workroom gauges (liners, spindles, measuring
rods, micro-comparators), gauges for manufacturing castings (smooth or
thread calliper gauges, buffers, thimbles, shapes, templets and taps,
etc.) or any tooled castings.
Chemistry
The Chemical Section deals with any quality or quantity testing of
the constitutive elements of metals and alloys (steels, cast-irons,
copper alloys, light alloys, etc.), studies the characteristics of oils,
petrol, paint, varnish, coal and liquid fuels, etc.)
Physical ^nd Mechanical Tests
The section disposes of the necessary instruments to determine the
properties and characteristics of the products it has to examine,
whether common metals (steels, cast-iron, light alloys, etc.) or the
most varied materials such as wood, fabrics, india rubber, paper, etc.
Physical tests comprise, in particular, metallographic testing for
which the Laboratory is especially well equipped, in connection with the
study of thermic treatment; this allows not only an investigation of the
crystalline composition of metals and alloys and detection of their
defects, but also a determination of the thermic treatment most appro-
priate to their use.
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Let us finally mention the existence of modern machines which permit
creep tests on metals at high temperature and under various loads last-
ing over a long period.
The Mechanical Section comprises classical tests for hardness, im-
pact, resilience, torsion, compression and tension, bending, alternating
stress, and also special tests such as the determination of the modulus
of elasticity or of the expansion factor.
Building Materials
These materials may be mechanically tested (crushing and pull,
bending) or physically tested (permeability, porosity, liability to
crack through frost, shrinking, wearing away, etc.)
Mxeover, special instruments determine the modulus of elasticity
for compression and tension, breaking loads with measure of elongation
at any temperature between and 100 degree centigrade, and, finally,
as an experiment, the composition of concretes.
Tightness materials ar3 studied either alore or with the reinforce-
ment provided for then in the building, as regards their physical and
mechanical properties, at any temperature (ductility, impregnation
under- load, ageing, etc.) tests on various materials, are also carried




G. Publications of Bureau Veritas
1
.
Marine Register (with monthly supplements)
2. Aeronautical Register (with fortnightly supplements)
3. Rules for the Construction and Classification of Steel Vessels.
In Rules for the Construction and Classification of Wooden Vessels
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$. Rules Tor the Construction and Classification of Vessels for
3 land navigation.
6. Rules for the Construction and Classification of Motor Boats,
7. Rules for the Construction of ships' lifeboats, service and
emergency boats.







The Gemanischer Lloyd was established in Hamburg in 1867 as
the only German Classification Society. The Head Office, until 19l£
situated in Berlin, has nov taken up residence in Hamburg.
B. Organization
The Gemanischer Lloyd is a Public Limited Company (Joint Stock
Company) with a character of public utility.
The Head Office of the Germanischer Lloyd is situated in Hamburg.
The Society's affairs are directed by the joint Management of Director
Julius Heimberg and Director Herbert Torner. In their function to
frame new Rules and to consider any general problems connected with
the construction of ships (hull and machinery) the Management of
the Germanischer Lloyd is assisted, besides the Staff of the Head
Office, by a Technical Committee composed of 33 members. The
Technical' Committee is constituted of representatives of shipbuilders
(7), marine engineers and steel makers (9), shipovners ( 10) , under-
writers (2), and of shipping and shipbuilding organizations (!?)•
As required by German Laws, the Management of the Germanischer
Lloyd is superintended by a Supervisory Board, consisting of 9
members, viz: representatives of underwriters, shipowners, ship-
builders and engineering works. The President of the Supervisory
Board is Consul Herm. Helms, Managing Director of the "Hansa" Line,
Bremen.




The Head Office is employing about l$$ persons, working in
different departments such as;;
Dept. for Steel Shipbuilding,
Depfr. for Engine and Machine Building,
Dept. for Electrical Engineering,
Dept. for Ships' Safety and Freeboard,
Research Department a.s.o., as veil as
Administration Department.
C. Functions
The main task of the Germanischer Lloyd is that of classing
ships, that neans arranging the ships in different classes depend-
ing on their strength, their maintenance condition and their range
of navigation. The respective tests and surveys required for re-
taining the relative class, are given in the Classification Rules.
The Construction Rules are framed by the Staff of the Head
Office and subsequently discussed with the Technical Committee
and approved of by the latter.
The Construction Rules are applicable in Germany as Rules for
shipbuilding and are recognized as binding by the German Authorities.
The Rules are also accepted by Authorities of a great number of
foreign countries.
The Certificates issued by the Germanischer Lloyd are recogni-
zed by German Authorities as well as by a great number of foreign
Authorities and are considered equivalent to the official Certifi-
cates regarding seaworthiness and safety of ships and their machinery.
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The Germanischer Lloyd is further authorized to make out, in r any
countries on behalf of the competent Authorities, Load Line
Certificates and Safety Equipment Certificates for seagoing vessels.
The Society is recognized internationally by all major undervriters
of ships.
D. Activities Abroad
The Germanischer Lloyd is represented by Branch Offices (Hull
and Machinery) in all German ports and tovns vith shipbuilding and
related industries. In addition, hull and engineer surveyors are
employed by the Germanischer Lloyd in the most important ports of
all countries in the vorld.
E. Non-Marine Work
The Germanischer Lloyd carries out inspection vork of a non-
marine nature, primarily the testing of products of the steel manu-
facturing industry, such as pover machines, power consuming machines,
machine tools, electrical equipment and installation, but also ply-
wood, etc.
F. Rules
The Germanischer Lloyd has the following "Rules":
1. Rules for Classification of Seagoing Steel Ships
2. Rules for the Construction of Seagoing Steel Ships
3. Rules for the Classification of Machinery Installation in
Seagoing Vessels
h. Rules for the Construction of Machinery of Seagoing Vessels
G. Register Book
The German ischer Lloyd publishes annually the Register Book,




LLOYD'S REGISTER OF SHIPPING 1
A. Its Place in History
Ship classification of .some kind was known in the ancient
world and in mediaeval Europe but the direct ancestor of modern
classification was undoubtedly the London underwriters' conn it tee
of 1760. Today classification societies exist in a number of mari-
time countries. The features which combine to distinguish Lloyd's
Register of Shipping are its freedom from governmental influence
(there are no government representatives on the General Committee),
its absence of shareholders, and the fact that classification with
the Society is entirely voluntary.
In the middle of 196l, more than 200 years after the formation
of the underwriters' committee, nearly half of the entire shipping
of the world was classed with Lloyd's Register of Shipping and
ii9 percent of the tonnage under construction was to the Society's
class.
B. Constitution and Management
The Society cane into being in 1760 because the shipping
community took steps to provide for itself a service which it re-
quired. Today it performs basically the same service for, and
under the control of the same community. Direction of the Society's
affairs is in the hands of the General Committee, composed now of
underwriters, shipowners, shipbuilders, marine engineers, steel-
makers and representatives of various shipping and shipbuilding
^Excerpted from "Lloyd's Register of Shipping—What it is.,
and the Work it does", Lloyd's Register of Shipping.
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organisations, all of whom serve voluntarily. Although, as n^i\-
tioned, the Society is independent of any official control, its
authority is such that classification by Lloyd's Register of
Shipping is accepted by all maritime Governments as evidence that
statutory requirements in respect of structural strength have been
met.
C. Committees
National Committees, of similar composition to the General
Committee, now exist in Australia, Canada, Denmark, France, Greece,
Holland, India, Italy, New Zealand, Spain, Sweden and the U.S.A.;
the special interests of Scotland and Liverpool are also represented
by Committees.
The Chairmen of all the National Committees are ex-off icio
members of the General Committee and in addition each National
Committee is entitled to elect a representative to the Technical
Committee. This latter body, established in 1890, is responsible
for recommending to the General Committee alterations in the exist-
ing rules or the adoption of new ones.
D. Finances
As the Society has never had stockholders, shareholders, pro-
prietors, owners, etc., of any kind, it follows that no profits
or dividends have ever been distributed. The funds and accounts
are under the sole authority and control of the General Committee.
Its income is derived from the fees charged for the services of
its surveyors, and from subscriptions to the Register Book, etc.,
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and is devoted, under the Cormittee's directions, exclusively to the
operation of the Society for the benefit of its clients.
E. Staff
The Society enploys nearly eleven hundred surveyors stationed at
Head Office, ports and a number of inland industrial centres through-
out the world. Trained in naval architecture, marine engineering
and associated professions, they include specialists in various
fields having application to shipbuilding, for example, electricity,
refrigeration and metallurgy. With fev exceptions surveyors are
the exclusive employees of the Society.
F. Offices
The Society's Head Office has since 1901 been situated at 71,
Fenchurch Street, London, E.C.3 and there are now some 180 "outport"
offices in most countries of the vorld. The Society is alvays
willing to consider requests for the establishment of offices in
new areas.
The section of Head Office dealing with non-marine affairs is
situated at Norfolk House, Croydon.
G. The Printing House
Since I89I Lloyd's Register of Shipping has owned its own
printing house. This was originally situated in Southwark, London,
but in 1953 was transferred to new premises at Crawley, Sussex.
H. Research Laboratory
Situated also at Crawley is the Society's own research labora-
tory for the investigation of technical problems arising In con-




Lloyd's Register of Shipping derives its description as a
classification society fron its initial practice of grading ships
into classes, but for many years now it has had only one standard
—
symbolised by '100A1'—to which all classed ocean-going ships are
required to conform.
Nearly all such ships are built "to class" which neans that,
from the earliest days of their construction, they are under the
Society's survey. Plans of hull and machinery are submitted by
the builders for approval by the Society. If amendment is neces-
sary, the builders are told in detail what is required. The steel
is tested by surveyors at the maker's works, which must be on the
Society's approved list. Forgings and castings are also inspected
and tested, and the supervision continues throughout the construc-
tion of hull and machinery up to the final trials. On completion
of the ship, surveyors' reports are checked by the staff at Head
Office and then submitted to the Committee, who assign the class
and authorize the issue of the classification certificates. Details
of the construction and of the class assigned then appear against
the ship's name in the Register Book, a cross indicating special
survey during construction, ( ^|)
J. Periodical Surveys
It is a requirement of the rules that inspections should be
carried out by the Society's surveyors at regular intervals during
the life of a ship. It is a further requirement that repairs,




A report on every survey is sent to Head Office vhere it is
examined by a special staff of surveyors before submission to tbe
Comnittee who, if satisfied, confirm continuation of class and
make appropriate entry in the Register Book. A survey may be com-
menced at one port and continued at another, and the vork involved
in these periodical surveys on some 11,000 ships forms a major part
of the Society's operations.
K. The Register Book
The original purpose of the Register, from vhich the Society
takes its name, vas to make knovn details of ships, including an
assessment by surveyors of their condition. Today it both shows
the results of the Society's survey work, and records the mercantile
tonnage of the world, whether classed with Lloyd's Register of
Shipping or not. The present Register, issued annually in four
volumes and kept up to date by means of a monthly cumulative
supplement, contains a complete iist of the merchant sea-going ships
of the world over 100 tons gross (over 36,000 in number) as well
as the more important particulars of dimensions, type, etc. It
also lists shipowners, shipbuilders, docks and other features.
L. Rules
Rules covering all aspects of shipbuilding which come under
the Society's survey are now published annually in four languages
—
English, French, German and Spanish. These are issued for guidance
in building and establish the standards required for classification.
With the accelerated pace of technical development, constant
re-exawination of the rules is required to ensure that they are
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abreast of current practice. In carrying out this task the Society's
Chief Surveyors have before then the records of service performance
of thousands of ships compiled from surveyors' reports all over
the world, together with the results of investigations by the
technical research staff. Any new rules or alterations to existing
ones are submitted to the Technical Committee, which consists of
elected members nominated by the leading bodies representing the
different sections of the industry—shipovners, underwriters,
shipbuilders, engineers, steelmakers and others—also delegates
from various maritime countries all over the world. Thus it is
truly representative of all interests concerned.
The Technical Committee appoints special panels of experts
to investigate major problems in connection with ship construction
or marine engineering. Matters so dealt with during recent years
have included the design and construction of welded ships, notch
tough steel, oxygen enriched steel processes, heavy oil engines,
gearing, welded bedplates and framing, pumping and piping arrange-
ments and revised trawler rules. Provisional rules regarding
marine nuclear propulsion have been formulated and regulations
affecting tankers and electrical equipment have been revised. In
addition, unified requirements for ship steel have been issued in
conjunction with other classification societies.
M. Technical Records
The detailed reports on failures, defects and damages received
from surveyors are analyzed and filed in the Technical Records
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section in such a way that the records of any particular kind of
ship or machinery, or of ships constructed in a given yard or
country, and other valuable information can be readily obtained.
Details of breakdowns and failures are recorded by means of a
punch-card system and, although the system was inaugurated only
in 19h6, there are now h% ,000 cards covering hull and machinery
troubles. The records are the most comprehensive of their kind
in the world.
In addition the Society maintains a library where more than
6,000 technical periodicals and papers are indexed every year, as
well as standard publications.
N. Research on Land and at Sea
Both in establishing that new materials or designs conform
with required standards, and in investigating the causes of failures
in ships and machinery, the Society finds it necessary to carry out
its own research, most of which is of an engineering or metallurgical
nature. The Crawley laboratory is well equipped to undertake such
work.
A unique service is provided by the Society's Engineering
Investigation Department. This comprises a mobile team of specialists
whose task is the investigation and cure of unsatisfactory per-
formance in service of hulls and machinery. Surveyors from this
Department are stationed in London and are prepared to travel,
if necessary, to ships in trouble, wherever in the world they may
be. The cause of failure is often obscure and examination and
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measurement under service conditions are necessary preliminaries
to correction. In their inquiries into the causes of defects,
this mobile team of surveyors has at its disposal the resources of
the Crawley laboratory.
Because of its unique experience arising from the current
classification of so many ships of all types, the Society has its
attention continually focused on problems requiring research and
investigation, and it is therefore not surprising that Lloyd's
Register of Shipping is represented on committees controlling
technical research in many maritime countries.
0. Freeboard and Safety
The problem of the overloading of ships came into prominence in
the nineteenth century and, while it was generally felt that some
control was necessary, great difficulty was experienced in establish-
ing suitable freeboards for all types of ships (i.e., stating the
depth beyond which a ship could not be safely loaded). In 1882
Lloyd's Register of Shipping issued tables which were voluntarily
adopted by many owners and subsequently formed the basis of the
statutory regulations adopted by all maritime governments. Under
the International Load Line Convention of 1930, all governments
which are signatories to the Convention administer uniform load
line requirements on ships of their registry and at the present
time Lloyd's Register of Shipping is empowered to assign freeboards
and to control the marking of load lines on behalf of the govern-
ments of forty-seven nations. Other work delegated to the Society
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by a number of governments is the survey of ships of their flag
for the issue of Safety Certificates under the International
Convention for the Safety of Life at Sea, and the measurement of
such ships for the issue of a Tonnage Certificate.
P. Tvo Centuries of Development
In its early days the Society was concerned only with the wooden
sailing ship. The developments which over the last two hundred
years, and particularly the last hundred, have brought into being
the modern sfilp were at one stage completely new fields of know-
ledge with tfjich the Society had of necessity to bee or • familiar
in order to 'carry out its job of classification. Its activities
extended, as,f the need arose, to include iron, steel and other new
materials.
Q. Non-Marine Department
Although the Society was originally built up and maintained for
the benefit of the shipping and shipbuilding industries, others
became aware in the course of time of the valuable help which they
could obtain from a world-wide, impartial and technically experienced
organization. Today the Society, through its Non-Marine Department,
provides an international inspection service for many kinds of
undertakings, including nuclear power projects, hydro-electric
and thermal power stations, oil refineries, pipe-lines, chemical
and special service plant, railway equipment, etc. This service
is used regularly by government departments and municipal authori-
ties in many different countries, including Australia, Great
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Britain, Iraq, Kuwait, New Zealand, Pakistan, South Africa and
Turkey, and by private industrial concerns such as the major
international oil companies.
The Society's surveyors are particularly well fitted to deal
with the inspection of nechanical, electrical and pressure plant
during construction, and it is in this sphere that the most exten-
sive use is made of the services of the Non-Marine Department. In
the case of pressure plant, it is necessary for the Society to
satisfy itself initially that the design and scantlings of the plant
are suitable for its intended purpose. Inspection therefore begins
with consideration of plans and the testing of materials at the
steelworks and progresses through all stages of construction to
the witnessing of the final test at the main contractor's works.
In many cases this survey at the point of manufacture is followed
by supervision of actual erection of the plant on site, and the
Society has already provided such supervision for many large instal-
lations, including oil refineries and nuclear power stations. In
the latter field Lloyd's Register of Shipping was appointed as the
inspecting authority responsible for all the primary circuit equip-
ment for the United Kingdon Atomic Energy Authority nuclear power
stations at Calder Hall and Chapelcross, subsequently being en-
trusted with similar responsibilities for the British Berkeley,
Bradvell and Hunterston projects, for the Italian station at Latina
and for the Japanese projects at Tokaimura. Other commissions
include the advanced gas-cooled reactor under construction at
Vindscale for the United Kingdom Atomic Energy Authority, and the high
temperature gas-cooled reactor being built at
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Winfrith Heath for the Organization for European Economic Cooperation.
In I960 the Society published "Provisional Requirements for the
Survey of Pressure Components for Land-based Nuclear Installations".
The demand for a full inspection service at both manufacturers'
works and on site is increasing, and surveyors have been stationed
at sites in Australia, Britain, Canada, Europe, India and the
Middle East.
Another type of service undertaken is the periodical survey of
plant during its opererational life. The Society provides sur-
veyors to take charge of the plant survey departments of several
large companies.
For the manufacturer, purchaser or plant ovner faced with
special problems affecting the design, construct ion or inspection of
equipment, the Non-Marine Department provides an advisory service.
This is used by many industrial firms.
It should be stressed that the Non-Marine Department is not a
separate section of Lloyd's Register of Shipping operating on its own.
The whole of the Society's world-wide staff of exclusive surveyors
and its entire technical resources are available for non-marine
activities, from the shop inspection of small components to the
supervision on site of the construction of nuclear pressure plant.
R. Publications Issued by the Committee of Lloyd's Register of
Shipping"*
LLOYD'S REGISTER BOOK (Volumes I, II and III Issued annually in
July; Volume IV in January). The four volumes may be purchased
as a set or separately.
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Volume I (Register of Ships ) contains the names, classes and
general information concerning the ships classed by Lloyd's
Register of Shipping and the British Corporation Register;
also particulars of all knovrn sea-going merchant ships in the
vrorld, and of all iron and steel ships trading on the North
Anerican Lakes, of 100 tons gross and upvards.
The Register is kept up to date by means of cumulative
monthly supplements.
Volume II (Appendix) contains additional particulars of struc-
tural details, capacities, etc., for ships other than tankers;
and ships carrying refrigerated cargo; lists of changes of
ships 1 names and compound names.
Volume III (Shipovners) contains a list of ovners and managers
of the ships recorded in the Register with their fleets.
Volume IV (Directory) contains lists of shipbuilders vith
existing ships they have built; marine enginebuilders and
boilemakers; dry and vet docks; telegraphic addresses and
codes used by shipping firms; marine insurance companies.
Statistical Tables are issued gratis to Subscribers to
the Register Book.
REGISTER OF YACHTS. Published annually in April, this volume
contains in addition to the names, classes, and detailed in-
formation relating to yachts classed by the Society, the names,
dimensions, etc., of other British and foreign yachts, vhose
particulars are knovn; a list of one-design classes, and the
sail numbers of certain classes of racing yachts; and much
other information useful to yachtsmen.
REGISTER OF AMERICAN YACHTS. This Register is published in
May, from the Society's Nev York Off ice.
This book contains the names, dimensions, and full
particulars, of the yachts of the United States and
Canada, so far as they are ascertainable; and much
other information useful to yachtsmen.
RULES FOR THE CONSTRUCTION AND CLASSIFICATION OF SHIPS, ETC. r-
STEEL SHIPS. A Metric Edition is also published as 'well
as editions in French, German and Spanish.
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